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VENOUS THROMBOSIS OF THE LOWER LIMBS WITH PARTICULAR 
REFERENCE TO BED-REST* 


By N. M. GIBBS 


CONSULTANT PATHOLOGIST, ROYAL SURREY COUNTY HOSPITAL, GUILOFORD, SURREY 


THE clinical presentation of venous thrombosis of the 
lower limb has been known for centuries, particularly 
in association with childbirth. The term ‘ milk 
fever’, as the condition was called, has long been 
part of folk speech. 

Welch (1898) outlined the possible aetiology of 
venous thrombosis and postulated three causes :— 

1. A primary lesion of the wall of the vein which 
involves particularly the endothelium and gives rise 
to both the inflammatory changes and the intra- 
vascular thrombosis. 

2. Alteration in the physical properties or 
chemical constituents of the blood itself, which 
produces increased coagulability. 

3. A relative slowing or other abnormality of 
blood-flow with resultant adherence of platelets to 
the intimal coat, development of a mixed thrombus, 
and subsequent inflammatory reactions of the wall 
of the vein due to the presence of the thrombus. 
(Allen, Barker, and Hines, 1955.) 

Since the recognition that venous thrombosis is 
due to one, or a combination, of the fundamental 
factors, much work has been done to decide their 
relative importance. 


PRIMARY ENDOTHELIAL LESIONS 


In spite of Cruveilhier and Virchow’s (1860) 
finding that the cellular reaction in the vein wall was 
usually delayed after the thrombus had been laid 
down, the theory that an endothelial lesion was 
responsible for the inception of the thrombotic 
process gained ground. Furthermore, the signs and 
symptoms of extensive venous thrombosis of the 
lower limb suggested to the clinician that the basic 
lesion was inflammatory in nature. Since sepsis was 
a frequent complication of surgical procedures and 
puerperal sepsis was commonplace in this pre- 
chemotherapeutic era, it was not surprising that the 
thrombotic process was regarded by many as 
essentially a direct result of infection of the vein wall. 
It was then recognized (Homans, 1928, 1934) that 
in some cases of venous thrombosis of the lower 
limb pain, tenderness, and swelling of the tissues 
were minimal or absent. Two distinct clinical types 





* From the Department of Pathology, Royal Hospital, 
Sheffield, and Derbyshire Royal Infirmary, Derby. 


of venous thrombosis were then postulated. The 
first type associated with pain and swelling of the limb 
with pyrexia was regarded as ‘thrombophlebitis’, 
whilst the second type in which symptoms were often 
absent or minimal until pulmonary embolism 
occurred was called ‘ phlebothrombosis ’. Thus the 
implications cf this concept were that venous 
thrombosis of the lower limb could be sharply defined 
into two categories : firstly, thrombosis secondary to 
inflammation, that is, phlebitis of the vein wall, and 
secondly, thrombosis occurring in a normal vein 
(Bauer, 1942). It is well known that a pulmonary 
embolus is often the first sign of a venous thrombosis 
of the lower limbs (phlebothrombosis) whereas 
pulmonary embolism is less common in cases where 
the clinical evidence of thrombosis is obvious 
(thrombophlebitis), (Barker, Nygaard, Walters, and 
Priestley, 1941). The explanation for this anomaly 
was found in the supposed underlying pathology of 
the two conditions ; thus the thrombus of ‘ thrombo- 
phlebitis ’ was regarded as firmly attached to the vein 
wall in contradistinction to the thrombus of ‘ phlebo- 
thrombosis ’. 

The findings of the morbid anatomists, however 
(Belt, 1934; Rossle, 1937; Neumann, 1938; 
Frykholm, 1939, 1940), showed that venous 
thrombosis of the lower limbs was a much more 
common occurrence than had been thought by the 
clinicians and they were unable to substantiate a 
histological basis for the clinical distinction between 
‘ thrombophlebitis ’ and ‘ phlebothrombosis ’. 

Pulmonary embolism was found to be as common 
in medical as in surgical patients (Belt, 1934). 
Hitherto, pulmonary embolism had been regarded 
mainly as a surgical complication, although it had 
been recognized in medical conditions (Conner, 
1912), but other investigations (Hunter, Sneeden, 
Robertson, and Synder, 1941; Hunter, Krygier, 
Kennedy, and Sneeden, 1945; Greenstein, 1945) 
confirmed that thrombosis of veins was common in 
all types of disease. 

The advent of chemotherapy and later :ntibiotics 
produced no reduction in the incidence of venous 
thrombosis and pulmonary embolism, and there was 
proof that thrombosis was common in all types of 
disease with or without an infective basis. Thus it 
was realized that attempts to differentiate between 
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thrombophlebitis and phlebothrombosis on clinical 
grounds will lead only to confusion (Allen, Barker, 


and Hines, 1955). 


ALTERATION IN THE COAGULABILITY 
OF THE BLOOD 


Alteration of the coagulability of the blood has 
long been considered a factor of aetiological 
significance since the structure of the thrombus was 
understood (Mantegazza (cited by Bizzozero, 1882), 
Zahn (1875), Ferge (cited by Aschoff, 1924)). In 
particular there has been much speculation concerning 





FIG. 236.—Venous anatomy of the lower leg. Soleus veins 
are dependent when the leg is supine; gastrocnemius veins 
enter the large popliteal vein and avoid the anatomical ‘ bottle- 
neck ’ of the posterior tibial and peroneal veins. 


a possible coagulation abnormality in cases of 
spontaneous recurrent venous thrombosis (* thrombo- 
phlebitis migrans ’). 

Investigations have proceeded along three lines 
of inquiry :— 

1. To demonstrate a state of the blood occurring 
in the post-operative period when the blood is 
rendered more easily coagulable, the so-called 
hypercoagulability. 

2. To demonstrate alteration in the factors known 
to be important in the coagulation of blood in patients 
with clinically diagnosed venous thrombosis. 

3. To demonstrate alteration of blood coagulation 
produced by therapeutic drugs. 

A comprehensive review of the literature is not 
included, but readers are referred to Moolten, 
Vroman, Vroman, and Goodman (1949), Allen, 
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Barker, and Hines (1955), and to the Proceedings of 
the First International Congress on Thrombosis and 
Embolism (1954) where full references may be 
found. Knowledge of the relation between intra. 
venous thrombosis and the many coagulation factors 
discovered by in vitro laboratory tests is stijj 
incomplete. At the present time there is no proof 
that altered coagulability of the blood is a significant 
aetiological factor in the production of venous 
thrombosis. 


A RELATIVE SLOWING OR OTHER 
ABNORMALITY OF BLOOD-FLOW 


Aschoff (1924) regarded the femoral vein in the 
vicinity of the inguinal ligament as the origin of the 
thrombotic process in the lower limb, but did not 
recognize the common occurrence of venous throm- 
bosis in the leg (Neumann, 1938 ; Frykholm, 1939, 
1940; Hunter and others, 1941, 1945 ; Greenstein, 
1945; Raeburn, 1951). However, study of the 
literature reveals the following facts :— 

Firstly, venous thrombosis in hospital patients 
almost always occurs in the lower limbs, 86-5 per cent 
according to Barker and others (1941). 

Secondly, venous thrombosis in hospital patients 
is rare under the age of 20 years, and most of the 
cases occur after the age of 40 years. 

Thirdly, venous thrombosis is uncommon as a 
spontaneous event and is usually associated with 
alteration of the normal environment of the individual, 
by confinement to bed during the waking hours. 

Fourthly, venous thrombosis is as common in 
medical as in surgical patients. 

These facts suggest the influence of potent local 
factors which operate in the lower limbs. These 
local factors have been investigated by considering 
the anatomy of the venous system. The veins of the 
lower limb, with the exception of the veins of the 
foot, were dissected in 253 patients dying in hospital, 
in 239 of whom the period of confinement to bed was 
accurately known. In addition, the iliac veins and 
the vessels of the lungs were dissected. 


THE ANATOMY OF THE VEINS OF THE 
LOWER LIMBS 


The anatomy of the veins of the lower limbs has 
been extensively investigated (Le Dentu, 1867; 
Jarjavay, 1883). 

Homans (1934) drew attention to the complexity 
of the venous circulation in the calf muscles and 
suggested that vascular stasis therein was an important 
factor in the production of local thrombosis (Fig. 236). 

Veins of the Leg.—During the greater part of life 
a progressive increase of body-weight occurs, and thus 
the muscles of the calf contract against a steadily 
increasing load. The greater metabolic require- 
ments of the muscles are met by an increase of blood- 
flow through them. The veins therefore increase in 
diameter and further anastomoses are opened up to 
accommodate the augmented venous return. The 
intramuscular veins, particularly of the soleus muscle, 
become very large and may exceed a diameter of 
I cm. (Figs. 237-241). Since the venous return 
from the leg while in the erect positions is largely 
effected by contraction of the soleus muscle, these 
veins form the reservoirs of venous pumps and have 
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VENOUS THROMBOSIS 


very thin walls. It can be seen, therefore, that the 
intramuscular veins are subject to considerable 





Fic. 238.—Case 45, woman, 24 
years of age, weight 10 st. A, 
Posterior tibial and peroneal veins ; 
B, Superficial veins; C, Soleus 


Fic. 237.—Girl, 12 years of age. 
A, Posterior tibial and peroneal 
veins ; B, Superficial veins. 
Necropsy venogram (internal sap- 


henous vein) using 70 per cent intramuscular veins. Necropsy 

Diaginol (sodium acetrizoate, May venogram (internal saphenous 

and Baker). vein) using 70 per cent Diaginol 
(sodium acetrizoate, May and 
Baker). 
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mechanical forces which they are structurally ill 
equipped to withstand. 

The large venous network of intra- and inter- 
muscular veins developed to drain away the blood 
supplied to the muscles is functionally redundant 
while the muscles are at rest. The blood tends to 
pool in these veins, in particular in the large intra- 
muscular thin-walled veins, since the latter are 
dependent on the contraction of the surrounding 
muscles for the maintenance of venous flow. 
Similarly the absence of venous impulse in the inter- 
muscular veins allows a static column of blood to 
form. Therefore the absence of muscular activity 
results in stasis of the venous flow contained in the 
veins of the leg. Within this inert reservoir of venous 
blood, currents will be set up at points where there is 
a change in the diameter of the veins, or where one 
vessel joins another of different size. It follows 
that eddies and currents will be greater in magnitude 
around valve cusps, particularly those guarding the 


ostea of the intramuscular veins, where they 
anastomose with the intermuscular veins (the 
posterior tibial and peroneal veins). Furthermore, 


alteration in the configuration of the veins following 
dilatation of the venous stream in response to 
physiological necessity will tend to magnify these 
effects. 

The anatomy of the veins of the soleus muscle 
requires special consideration since the muscle lies 
directly behind the deep intermuscular veins when 
the lower limb is in the erect position. When the 
limb is supine the venous arcades of the soleus 
muscle assume a dependent position, so that the 
venous blood will pool in these large vessels in 





FIG. 239.—Case 31, male, 36 years of age, 
weight 12 st., 6 Ib. A, Posterior tibial and 
peroneal veins; B, Internal saphenous vein ; 
C, Gastrocnemius veins entering popliteal 
D, Soleus intramuscular veins forming 


F1G. 240.—Case 40, male, 52 years 


of age, weight 12 st. 
B, Gastrocnemius veins; C, Posterior 
tibial and peroneal veins; D, Soleus 
intramuscular veins. 


FIG. 241.—Case 28, male, 62 years of age, 
weight 12 st., 6 Ib. A, Soleus intramuscular 
veins. Compare with Figs. 237-240 and note 
the progressive dilatation of the veins of the 
soleus muscle with advancing age. Necropsy 


A, Popliteal vein ; 


Necropsy veno- 


vein ; ‘ ; 
arcades. Necropsy venogram (internal saphen- gram (internal saphenous vein) using venogram (internal saphenous vein) using 
ous vein) using 70 per cent Diaginol (sodium 70 per cent Diaginol (sodium acetri- 70 per cent Diaginol (sodium acetrizoate, May 
acetrizoate, May and Baker). zoate, May and Baker). and Baker). 
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conditions of muscular inactivity. These conditions 
appertain in the Fowler position. 

The gastrocnemius muscle, however, is much 
smaller than the soleus muscle and usually less than 
I-5 cm. in thickness. In addition, the medial and 
lateral gastrocnemius veins open directly into the 
large popliteal vein. Thus the anatomical arrange- 
ments of the venous drainage of the gastrocnemius 
muscle would seem less conducive to the production 
of venous stasis (see Fig. 236). 

Veins of the Thigh and Pelvis.—The venous 
return from the thigh is effected by the following 
channels (Fig. 242): the profunda femoris vein, the 
femoral vein, and the medial and lateral circumflex 
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FiG. 242.—The veins of the left thigh. This is the site 
where venous stasis is particularly liable to occur in the veins 
of the thigh. 


iliac veins, and the internal saphenous veins. These 
channels terminate in the common femoral vein near 
the inguinal ligament. The orifice of each of these 
venous tributaries is guarded by valves. Thus five 
streams of blood travelling at various speeds meet in 
a common chamber. In conditions of muscular 
activity blood passes at speed into the iliac veins, but 
during muscular immobility the venous flow is 
greatly reduced and the walls of the common femoral 
vein tend to collapse from the weight of the surround- 
ing muscles and interstitial tissue. In certain 
circumstances the inguinal ligament may cause 
compression of the termination of the common 
femoral vein (Fig. 243). Thus conditions of venous 
stasis are readily produced with local currents and 
eddies around the orifices of these vessels and their 
valves. In addition, the termination of the popliteal 
vein at the adductor opening is a further site where 
anatomical factors may predispose to the production 
of venous stasis under conditions of recumbency and 
muscular immobility. The iliac veins of the left 
side of the pelvis run a longer and more oblique 
course than those of the right side, and the left 
common iliac vein is crossed by the right common 
iliac artery. The termination of the left common 
iliac vein is narrowed in a significant proportion of 
cases, the result of prolonged trauma from the 
pulsation of adjacent arteries (Krumbaar and 
Ehrlich, 1942; McMurrich, 1906). These factors 
which narrow the stream bed in the iliac veins of the 
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left side of the pelvis are considered a fundamenta] 
cause of venous stasis (Aschoff, 1924). 


MATERIALS AND METHODS 


The veins of the lower limbs, the iliac veins, and 
the inferior vena cava were dissected at necropsy in 
253 cases. The iliac veins and inferior vena cava 
were opened in situ; the veins of the thigh were 





FIG. 243.—Distortion of the common femoral vein near 
the inguinal ligament, during flexion and lateral rotation of 
the thigh. A, Femoral vein; 8B, Common femoral vein ; 
C, Internal saphenous vein. 


removed without opening; the veins of the legs 
were removed with the calf muscles. The anterior 
tibial vein at its termination was examined ; the veins 


Table I.—AGE AND SEX DISTRIBUTION IN DISSECTIONS OF 
VEINS OF LOWER LIMBS IN 253 PATIENTS 














AGE (YEARS) TOTAL MALE FEMALE 
IO 20 4 4 —_ 
20-30 4 2 2 
30-40 12 6 6 
40-50 29 19 10 
50-60 50 36 14 
60-70 72 37 35 
70-80 64 35 29 
80-90 18 10 8 

Total 253 149 104 














of the foot were not dissected. Many of the dissec- 
tions were done within twelve hours of death, and in 
the majority within twenty-four hours of death. 

The thigh veins were opened after removal and 
material was selected for photography. Similarly 
the calf muscles of the leg were incised in a transverse 
plane and the veins inspected at frequent levels for 
thrombus. The muscles and veins were fixed in 
buffered 10 per cent formol saline for forty-eight 
hours. Blocks were selected for section routinely 
from the proximal and distal vessels of the calf, and 
the femoral and common femoral veins. The blocks 
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VENOUS THROMBOSIS 
were decalcified in Jenkin’s fluid, dehydrated in 
alcohol, cleared in chloroform, and embedded in 
paraffin. 

The sections were routinely stained with Ehrlich’s 
hematoxylin and counterstained with eosin. 
Selected sections were also stained by Verhoeff’s 
Elastic stain, counterstained with Van Gieson, 
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FiG. 244.—Distribution of thrombi within the veins of 504 
lower limbs (253 cases). 
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Masson’s trichrome, Perl’s method ffor free 
iron, leucocyanol, and leucopatent blue for 
peroxidase. 


The veins of the lower limbs, including the iliac 
veins and inferior vena cava, were dissected in 253 
patients between the ages of 14 years and 89 years 
atnecropsy. The age and sex distribution are shown 
in Table I, and the list of cases in Table II. 

Thrombus was found in the veins of the lower 
limb in 149 cases (59 per cent). The distribution of 
thrombi within the 504 lower limbs dissected is 
shown in Fig. 244. 

The highest incidence of venous thrombosis was 
found in the veins of the leg, in particular in the 
intramuscular veins of the soleus muscle. This is 
in agreement with findings of other observers 
(Table III). 

These veins show the most marked anatomical 
changes with advancing age and, as a result, venous 
stasis is particularly liable to develop in conditions 
of muscular inactivity after middle age. The 
incidence of venous thrombosis in the gastrocnemius 
veins is low in comparison with the other intra- 
muscular veins. The muscular veins of the 
gastrocnemius were not usually thrombosed except 
in cases of extensive venous thrombosis involving 
the femoral vein. The reason for this is found after 
consideration of the venous drainage, for the 
gastrocnemius veins join the popliteal vein in the 
popliteal fossa and by-pass the anatomical bottle-neck 
presented by the posterior tibial and peroneal veins 
so that venous stasis less readily occurs. The intra- 
muscular vein of the larger medial head of the 
gastrocnemius muscle was more commonly throm- 
bosed than the lateral vein. Thrombosis of the veins 
of the thigh occurs less frequently than thrombosis 
of the leg veins, and was found in 63 cases (126 
lower limbs). 


THROMBOSIS OF THE VEINS 
OF THE THIGH 


Thrombus was found on dissection of the veins 
of the thigh, unilaterally or bilaterally in 63 cases 
(25 per cent). 

Femoral and common femoral vein thrombosis gave 
a total of 60 cases. 
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The thrombosis was bilateral in 31 cases and 
unilateral in 29 cases (20 right and 9 left). Thus 
thrombus was found in the femoral and/or common 
femoral veins in 91 lower limbs and this was 
continuous with thrombus in the leg veins in 59 lower 
limbs. 

In 24 of the 60 cases, the thrombus was confined 
to the thigh veins; bilaterally in 8 cases, and 
unilaterally in 10 cases (9 right and 1 left), and 
unilaterally (4 right and 2 left) but associated with 
extensive thrombosis of the contralateral thigh veins 
in 6 cases. 

Thus there were 32 lower limbs in which 
thrombosis began in the thigh and was not in 
continuity with thrombus present in the leg, although 
thrombus was found in the latter in 28 lower limbs. 

Profunda femoris vein thrombosis, total 37 cases. 

The thrombus was bilateral in 18 cases and 
unilateral in 19 cases (9 right and ro left). Thus 
thrombus was found in the profunda femoris vein 
in 55 lower limbs. 

In 32 of the 37 cases there was also thrombosis of 
the femoral and/or common femoral veins which was 
in continuity with the profunda femoris vein 
thrombus in all but 3 instances. 

In 2 of the 37 cases there was an isolated profunda 
femoris vein thrombosis in one thigh accompanied 
by contralateral femoral and/or common femoral 
vein thrombosis. 

In 3 cases unilateral profunda femoris vein 
thrombosis was the only site of the thrombosis in the 
thighs, but thrombus was present in the leg veins in 
2 of the 3 instances. 


CONCLUSION 


In 35 (37:2 per cent) lower limbs (32 lower limbs 
with femoral and/or common femoral vein thrombosis 
and 3 lower limbs with profunda femoris vein 
thrombosis) the thrombus was isolated in the thigh 
veins and had arisen from them. Thrombus was 
found in the veins of the leg in 30 of the 35 cases. 
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Fic. 245.—Incidence of thrombosis within the veins of 126 
lower limbs (63 cases) with thigh vein thrombosis. 
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Incidence.—The incidence of the thrombosis 
of the various veins of the lower limb is illustrated 
in the accompanying figure (Fig. 245). 


THE ORIGIN OF THE 
FEMORAL THROMBUS 


Aschoff (1924) considered that the femoral 
thrombosis commenced in the femoral vein 
peripherally to the inguinal ligament, and emphasized 
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Table I].—LisT OF CASES OF VENOUS THROMBOSIS OF THE LOWER LIMBS 
No. AGE SEX DIAGNOSIS No. AGE Sex DIAGNOSIS 
o-1 Day’s Bed-rest 
I 50 M. | Subarachnoid hemorrhage 17 45 M. | Coronary thrombosis 
2 56 F, Hypertensive cardiac failure 18 28 F, Acute inversion of uterus 
3 §2 M. Suicide (shot-gun) 19 70 M. Inhalation of vomit, colonic obstruction 
4 54 M. | Coronary thrombosis 20 45 F. Disseminated lupus erythematosus 
5 86 M. | Acute cardiac failure 21 59 M. | Ruptured aortic aneurysm 
6 63 M. | Coronary thrombosis 22 49 M. | Cor pulmonale 
7 50 F. Coronary thrombosis 23 69 F. Cerebral hemorrhage 
8 45 F. Coal-gas poisoning 24 37 F, Cerebral hemorrhage 
9 72 F, Dissecting aneurysm of aorta 25 44 F. Cerebral hemorrhage 
10 72 M. | Coronary thrombosis 26 65 F. Cerebral thrombosis 
II 53 M. | Accident (multiple injuries) 27 72 M. | Cerebral hemorrhage 
12 69 F. Coronary thrombosis 28 62 M. | Coronary thrombosis 
13 60 M. Coronary thrombosis 29 63 F, Cerebral thrombosis 
14 85 M. Bronchopneumonia 30 47 M. Tracheobronchitis 
1s $2 F. Subarachnoid hemorrhage 31 36 M. | Coronary thrombosis 
16 49 M. | Accident (multiple injuries) 32 37 M. | Cerebral haemorrhage, subacute bacterial 
endocarditis 
1-2 Days’ Bed-rest 
33 50 F, Tracheobronchitis 40 52 M. Coronary thrombosis 
34 78 M. Intestinal obstruction 4! $2 M. Hypertensive cardiac failure 
35 84 F. Dissecting aneurysm of aorta 42 70 M. | Coal-gas poisoning 
36 55 M. | Dissecting aneurysm of aorta 43 49 F, Cerebral hemorrhage 
37 30 M. | Tracheobronchitis 44 56 M. Fractured cervical spine 
38 61 M. | Cerebral thrombosis 45 24 F, Phzochromocytoma 
39 62 M. | Coronary thrombosis 
2-3 Days’ Bed-rest 
46 43 M. Pneumococcal meningitis §2 47 M. Coronary thrombosis 
47 76 M. | Multiple injuries (accident) 53 73 F. Leukemia 
48 7 M. | Perforated duodenal ulcer 54 58 F. Lobar pneumonia 
49 87 M. | Cerebral hemorrhage 55 17 M. Fractured skull 
50 20 M., Fractured skull 56 72 F. Cerebral thrombosis 
SI 87 M. Fractured femur 
3-4 Days’ Bed-rest 
7 42 M. | Perforated gastric ulcer 65 77 M. | Acute retention of urine, acute pyelonephritis 
58 51 M. | Carcinoma of bronchus 66 68 M. | Acute cardiac failure 
59 71 F. Leukemia 67 17 M. | Subarachnoid hemorrhage 
60 64 F. Bronchopneumonia 68 69 M. | Bronchopneumonia 
61 54 M. | Coronary thrombosis 69 69 F. Mesenteric embolism 
62 69 M. | Hematemesis, acute gastric ulcer 70 63 M. | Mesenteric embolus, rheumatic heart disease 
63 60 M. | Cor pulmonale 71 53 M. | Coronary thrombosis 
64 68 F. Mediastinitis, perforation of esophagus 
4-s Days’ Bed-rest 
72 52 M. Intestinal obstruction 79 4! F. Diabetic coma 
73 61 M. Intestinal obstruction 80 69 F. General peritonitis, diverticulitis 
74 31 M. | Cerebral hemorrhage, secondary deposit (tera- 81 53 F. Bile peritonitis, cholecystectomy 
toma of testis) 82 61 M. Post-gastrectomy haemorrhage 
75 76 F. Tracheobronchitis 83 29 F. Local mastectomy 
76 35 F. Rheumatic heart disease 84 82 F. Fractured femur ; 
77 SI M. | Tracheobronchitis 85 66 F. Partial gastrectomy, gastric erosions (multiple 
78 71 M. Pyelonephritis, uremia 86 61 M. Coronary thrombosis 
5-6 Days’ Bed-rest 
87 47 F. Bile peritonitis, cholecystectomy 93 53 M. Hzmatemesis, cesophageal varices 
88 65 M. | Cerebral hemorrhage 94 77 M. | Injury to leg 
89 68 M. Diabetic coma 95 20 M. Perforated duodenal ulcer 
90 14 M. Burns 96 73 M. Cholecystectomy 
gI 75 r. Dissecting aneurysm of aorta 7 75 F. Hypoplastic anemia 
92 69 M. Bronchopneumonia 
6-7 Days’ Bed-rest . 
98 85 F, Cerebral thrombosis 104 62 F. Bronchopneumonia, congestive cardiac 
99 73 F. Carcinoma of bronchus failure 
100 64 F. Carcinoma of stomach 105 51 M. | Acute yellow atrophy of liver 
IOI 82 M. | Prostatectomy 106 75 M. | Pulmonary embolus, cataract enucleation 
102 79 F, Cerebral hemorrhage 107 71 M. Injury to chest 
103 51 M. | Carcinoma of lung 
7-8 Days’ Bed-rest 
108 » F. Pulmonary embolus, carcinoma of breast 114 70 M. Lobar pneumonia 
109 49 M. | Cerebral tumour IIs 76 F, Hypertensive cardiac failure 
IIo 48 F, Gastrectomy, duodenal ulcer 116 72 F, Cerebral thrombosis 
III 44 M. Cerebral hemorrhage, polyarteritis nodosa 117 37 F. Subarachnoid hemorrhage 
112 54 M. Polyarteritis nodosa 118 61 F. Pulmonary embolus, acute appendicitis 
113 45 F, Congestive cardiac failure 119 62 M. Obstructive jaundice, gall-stones 
8-9 Days’ Bed-rest 
120 55 M. Hematemesis, chronic gastric ulcer 124 69 F. Hypertensive cardiac failure 
121 &4 M. Staphylococcal enteritis 125 48 M. Subarachnoid hemorrhage 
122 78 F, Cerebral thrombosis 126 69 M. Intestinal obstruction 
123 69 F, Pulmonary embolus, strangulated femora! 
hernia 
9-10 Days’ Bed-rest 
127 65 M. | Calcified aortic stenosis 129 67 F, Congestive cardiac failure 
128 51 F. Coronary thrombosis 130 77 M. Haematemesis 
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VENOUS THROMBOSIS OF THE LOWER LIMBS 215 
Table I].—List OF CASES OF VENOUS THROMBOSIS OF THE LOWER LIMBS—continued 
ee ae 
No. | AGE Sex DIAGNOSIS No. AGE SEx DIAGNOSIS 
10-11 Days’ Bed-rest 
131 64 F, Cirrhosis of liver, portacaval anastomosis 134 73 F, Local mastectomy 
132 72 F. Fractured femur 135 64 M. | Prostatectomy 
133 76 M. Intestinal obstruction 136 78 M. Fractured femur 
11-12 Days’ Bed-rest 
137 56 F. Cholangitis, carcinoma of gall-bladder 142 44 M. | Congestive cardiac failure, rheumatic heart 
138 76 M. | Acute retention, pyelonephritis disease 
139 74 M. | Pulmonary embolism, prostatectomy 143 89 F, Myxcedema cava 
140 64 M. | Bronchiectasis 144 54 M. | Hypertensive cardiac failure, chronic glomerular 
141 69 F. Fractured femur (hemiparesis) nephritis 
145 55 M. | Chronic nephritis 
12-13 Days’ Bed-rest 
146 64 F, Cerebral thrombosis Is! 47 M. | Cor pulmonale 
147 72 F, Cerebral hemorrhage, pulmonary embolism 1§2 70 M. | Laparotomy 
‘terial 148 59 M. | Cerebral thrombosis, Neamt right ankle 153 78 F. Fractured femur 
149 63 M. | Acute laryngotracheobronchitis 154 40 M. | Bilateral empyema, cor pulmonale 
—. 150 51 M. | Hydronephrosis, ureteric calculi 155 60 M. | Carcinoma of head of pancreas 
13-14 Days’ Bed-rest 
156 74 I Cerebral thrombosis 161 53 M. | Gangrene of leg, bronchopneumonia (carcinoma 
1§7 36 F. Subarachnoid hemorrhage of lung) 
158 67 F. Coronary thrombosis 162 69 F. Hematemesis 
159 66 F. Pernicious anemia 163 68 F, Subdural haematoma 
160 67 M. | Perforated duodenal ulcer (operation) 
——— 2-3 Weeks’ Bed-rest 
164 59 F, Pulmonary embolism, carcinoma of breast 178 75 F. Reticulosarcoma 
165 67 M. Pulmonary embolism, acute retention, opera- 179 74 F. Pneumonia 
tion prostatectomy 180 45 M. | Coronary thrombosis 
166 53 M. | Carcinoma of the stomach 181 50 F. Subarachnoid hemorrhage 
167 54 M. | Cor pulmonale 182 49 M. Ulcerative colitis 
168 59 M. | Pulmonary embolism, cholecystectomy, peri- 183 60 M. | Coronary thrombosis 
tonitis 184 $2 M. | Cerebral tumour 
—— 169 75 M. | Carcinoma of lung 185 80 F. Fractured femur 
170 72 M. | Pulmonary embolism, enucleation of cataract 186 35 M. | Cerebral hemorrhage, cerebral tumour 
hritis 171 72 M. | Cerebral thrombosis 187 48 F. Coronary thrombosis 
172 8I M. | Myocardial degeneration, prostatectomy 188 68 F. Subacute bacterial endocarditis 
173 68 F. Cor pulmonale 189 7O M. Carcinoma of stomach 
174 65 F. Dissecting aneurysm of aorta 190 71 F. Fractured femur 
175 61 F. Uremia, chronic nephritis 191 63 F, Mental disease 
sease 176 70 M. | Pneumonia 192 46 M. | Sarcoidosis 
177 63 M. | Hamatemesis, gastric ulcers 
— 3-4 Weeks’ Bed-rest 
193 52 M. | Congestive cardiac failure 200 80 F. Pulmonary embolism, bronchopneumonia 
194 70 F. Subacute intestinal obstruction, diverticulitis,] 201 89 M. | Fractured femur 
and pelvic abscess 202 59 F, Cerebral tumour 
195 60 M. Carcinoma of bladder 203 64 F Cerebral thrombosis 
196 53 M. Carcinoma of bronchus 204 74 F Hematemesis 
197 36 M. Carcinoma of common bile-duct, bile peritonitis | 205 74 M. Pulmonary embolism, prostatectomy 
| 198 29 M. | Congestive cardiac failure, rheumatic heart 206 27 F. Leukemia 
iple disease 207 72 M Carcinoma of kidney with cerebral metastases 
199 70 M. Pulmonary embolism, prostatectomy ' 208 64 M Coronary thrombosis 
4-5 Weeks’ Bed-rest 
209 51 M. | Uremia, chronic nephritis 215 66 M. | Carcinoma of head of pancreas 
210 64 F. Pelvic abscess, diverticulitis 216 50 M. | Uremia, chronic nephritis 
211 75 F. Pulmonary embolism, chronic nephritis 217 67 M. | Ulcerative colitis 
212 82 M. | Haematemesis, carcinoma of stomach 218 77 F. Bronchopneumonia, pulmonary embolism 
213 65 M. | Coronary thrombosis 219 57 M. | Carcinoma of esophagus 
214 30 M. Brain tumour, hemiplegia 
5-12 Weeks’ Bed-rest 
220 7 M. Lobar carcinoma 237 67 M. | Pulmonary embolism, carcinoma of bladder 
221 72 F. Carcinoma of colon 238 48 F. Cerebral tumour, pulmonary embolism 
222 41 M. | Rheumatic heart disease, mitral valvulotomy 239 81 F, Appendicectomy and oéphorectomy 
223 48 M. Carcinoma of bronchus 240 — M. Congestive cardiac failure 
224 63 F. Lung abscess 241 69 M. | Bronchopneumonia, chronic nephritis 
225 67 F. Carcinoma of stomach 242 59 F, Multiple pulmonary emboli, carcinoma of colon 
—_— 226 70 M. | Carcinoma of. bronchus 243 76 M. | Pulmonary embolism, pneumonia : 
227 51 M. | Acute heart failure, rheumatic heart disease 244 76 F,. Gangrenous appendix, carcinoma of cervix 
228 66 F. Alcoholic polyneuritis 245 70 M Cor pulmonale 
229 56 M. | Carcinoma of stomach 246 55 M Carcinoma of bronchus 
230 81 M. Carcinoma of prostate 247 70 M. | Pneumonia, congestive cardiac failure 
231 62 M. | Carcinoma of bronchus 248 70 F Pulmonary embolism, carcinoma of breast 
232 61 F. Obstructive jaundice 249 35 I Carcinoma of breast 
233 66 F. Carcinoma of bronchus 250 78 I Multiple pulmonary emboli, diverticulitis 
— 234 67 F. Carcinoma of vulva, pelvic secondaries 251 86 M Subacute intestinal obstruction 
235 58 F Diverticulitis 252 61 M Breaking down lung infarct, duodenal ulcer 
236 79 I Diabetic gangrene 253 50 M. Pulmonary embolism, plaster jacket 
al the anatomical factors conducive to the production of Aschoff did not recognize the common occurrence 
venous stasis. He considered that peripheral throm- of thrombosis of the veins of the leg in the absence of 
bosis was the result of coagulation of a static column femoral thrombosis. 
of venous blood occurring after local thrombosis However, Conner (1912), Denecke (1929), Olow 
of the femoral vein near the inguinal ligament. (1930), and Homans (1934) produced clinical evidence 
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to show that the earliest symptoms and signs of 
venous thrombosis of the lower limb were often 
confined to the leg and the foot. Rossle (1937) 
found concomitant thrombosis of the veins of the 
thigh and calf 38 times in necropsy dissections of 
veins of the lower limb in 324 subjects. However, 
only 7 instances of involvement of the femoral or 
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attained sufficient size to obliterate the lumen of the 
vein. Coagulation of the peripheral column of 
static venous blood probably soon follows obstruction 
of the lumen of the femoral vein ; thus it is doubtful 
whether any histological differentiation between the 
relative ages of the primary thrombus and the coagu- 
lated venous column would be possible in the 


Table IIT.—INCIDENCE OF VENOUS THROMBOSIS 




















—s . . THROMBOSIS OF CALF THROMBOSIS OF FEMORAL 
NAME YEAR CASES VEINS AND CALF VEINS 
Rossle 1937 324 88 27-1 per cent 38 
Neumann 1938 165 100 §©660°0 per cent 22 
Frykholm 1939, 1940 39 5 
Hunter and others 194I 351 185 §2°7 per cent Not examined 
Hunter and others 1945 400 206 §I°§ per cent 1§°§ per cent in 200 cases 
Putzer 1939 370 100 §=©.27': per cent Not examined 
Greenstein 1945 100 5! $I per cent No details 
Raeburn 1951 130 35 26°9 per cent No details 
McLachlin and Paterson 1951 100 








hypogastric veins were found in the absence of 
thrombosed leg veins. Likewise Neumann (1938) 
found no case where thrombosis was limited to the 
thigh in 165 necropsy dissections and considered 
that the origin of the thrombotic process in the 
lower limb was the veins of the calf and foot. 
Frykholm (1939) discarded the retrograde theory of 
Aschoff, firstly because the anterior tibial vein was 
not thrombosed although the orifice was blocked in 
23 of his cases; and secondly, because cases were 
seen where thrombosis only involved the common 
femoral, femoral, and profunda femoris veins, without 
peripheral thrombosis. He recognized adductor 
vein thrombosis and calf vein thrombosis and believed 
that the former did not produce peripheral thrombosis, 
even when the thrombosis in the profunda femoris 
vein extended into and occluded the femoral vein. 

Hunter and others (1945) after 400 necropsy 
dissections of the veins of the lower limb considered 
that femoral thrombosis commenced in the calf veins 
because thrombosis of the thigh veins seldom occurs 
except in conjunction with thrombosis of the deep 
calf veins. 

Bauer (1942) as a result of phlebographic studies 
was able to trace the spread of the thrombus from the 
leg veins to the thigh veins in some cases of venous 
thrombosis. Martin, Lynn, Dible, and Aird (1956) 
state “‘ there now seems general agreement that post- 
operative and decubitus thrombosis starts in the 
small veins of the calf and foot in the vast majority of 
cases and extends in the direction of the venous flow 
by propagation ”’. 


DISCUSSION 


The evidence for the statement that decubitus 
thrombosis commences peripherally and extends in 
the direction of the venous flow by propagation 
would appear to be inconclusive for the following 
reasons. 

In cases where the veins of the lower limb show 
extensive venous thrombosis in continuity, involving 
the leg and the thigh, the origin of the thrombotic 
process is usually a matter of conjecture. Thrombosis 
occurring in the femoral or common femoral veins 
would almost certainly cause stasis in the peripheral 
column of venous blood, when the thrombus had 


majority of cases. When the femoral thrombus has 
evolved slowly over a period of days histological 
examination of the primary thrombus and _ the 
peripheral coagulated venous column may reveal a 
sufficient disparity in the age of the thrombus at 
different levels to enable an opinion to be given, but 
this always assumes that organization of the thrombus 
proceeds in a regular and constant manner. 

The occurrence of symptoms and signs of venous 
thrombosis confined to the leg in cases of femoral 
thrombosis is insufficient evidence that the origin of 
the thrombotic process is situated in the veins of the 
leg. Localizing signs and symptoms in the territory 
of an extensive venous thrombosis are probably 
related to local muscle and nerve hypoxia and the 
degree of inflammatory response actuated by the 
contained thrombus in a particular segment of vein. 
The presence of extensive thrombosis of the veins 
of the lower limb with resultant stasis of the venous 
return will result in a gradient of relative anoxia 
throughout the limb, which will be most severe at 
the periphery. This may be manifested by symptoms 
and signs disseminated throughout the limb. 

The presence of thrombosis in the veins of the 
leg does not preclude the occurrence of a second site 
of thrombosis in the veins of the thigh, which may be 
undetected until there is obstruction to the venous 
return from the lower limb. Indeed, the results of 
dissection of the veins of the lower limbs in 63 
subjects with femoral vein thrombosis show that 
thrombosis began locally in the veins of the thigh in 
35 limbs, whilst in the remainder (56 limbs) the 
thrombus was in continuity with the calf veins. In 
30 of the 35 lower limbs, thrombosis was also found 
in the calf veins although each process was 
anatomically separate. In mo case where the 
femoral thrombus was in continuity with thrombus 
in the leg veins did the thrombus fail to reach the 
termination of the superficial femoral vein, that is, 
no femoral vein thrombus was discovered in the 
‘act of propagation ’ from the leg veins. Popliteal 
thrombosis in continuity with the leg veins was seen 
several times, but the thrombus did not extend 
beyond the adductor opening. 

The site of the primary thrombus in the thigh was 
confined to the terminal portion of the superficial 
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VENOUS THROMBOSIS 

femoral vein, the common femoral vein, and the 
profunda femoris vein. The smallest lesions were 
seen in the valve pockets of the superficial femoral 
yein near its termination in the common femoral vein 
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FIG. 246.—Multiple valve pocket thrombi of femoral and 
profunda femoris veins. A, Femoral vein; B, Profunda 
femoris vein ; C, Common femoral vein. 
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Fic. 248.—A, Profunda femoris vein thrombosis ; B, Tribu- 
tary of common femoral vein with thrombus which has arisen 
on valve cusps. 


(Figs. 246, 247). In addition, thrombus formation 
was seen on the ‘shoulder’ of vein between the 
termination of the profunda femoris vein and the super- 
ficial femoral vein and at the orifices of the venous 
tributaries of the common femoral vein (Figs. 248, 
249). The age of the thrombus in the thigh 
veins was directly related to the length of bed-rest 
as discussed later. The age of the thrombi had no 
relationship to the distribution; thus confluent 
thromboses of thigh veins and individual valve 
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pocket thrombi of all phases of organization were 
found. 

The primary thigh vein thrombus is laid down at 
the site where venous stasis is particularly liable to 
develop under conditions of recumbency and 
inactivity. Moreover, examination of the valve 
cusps of the superficial femoral vein which contained 
ante-mortem thrombus revealed that the valves 
were only partly closed. This was presumably the 
result of incomplete filling of the lumen of the vein 
with blood, thus allowing partial collapse of the vein 
wall with apposition of intimal surfaces, particularly 
of the adjacent valve cusps. The propagation of a 
thrombus will depend on the maintenance of stasis 
of the venous return. This may be a temporary 
process only, and restoration of normal venous flow 
may halt further propagation of the thrombus. 
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FiG. 247.—Superficial femoral vein with thrombi attached 
to valve cusps and floating freely in the venous blood-stream. 
Note the ‘ lines of Zahn ’. 
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Fic. 249.—Bilateral thrombosis of profunda femoris veins 
extending into common femoral veins. These thrombi show 
advanced organization and were formed during a period of 
venous stasis. The thrombi ceased to extend after venous flow 
increased. The heads of the thrombi are unattached to the 
common femoral vein wall and float freely in the venous stream. 


CONCLUSION 


Thrombosis of the veins of the lower limb occurs 
in two anatomically separate sites : (1) the leg, and (2) 
the thigh. 

Thrombosis of the thigh veins occurs in approxi- 
mately 10 per cent of cases of calf vein thrombosis and 
may be derived from two sources : (a) by propagation 
from thrombus in the leg veins, and (b) by 
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primary thrombosis of the veins of the thigh occurring 
independently of leg vein thrombosis. This is 
proved in 37-7 per cent of 126 limbs showing femoral 
thrombosis. In cases where there was thrombosis 
in continuity of the veins of the leg and the thigh, no 
examples were seen where the thrombus in the 
superficial femoral vein failed to reach the termina- 
tion of the latter vein. This is considered evidence 
that a primary thrombus laid down adjacent to the 
termination of the superficial femoral vein is a more 
common cause of extensive femoral thrombosis than 
propagation of the thrombus from leg veins. 


ILIAC AND ILIOFEMORAL VEIN 
THROMBOSIS 


There were Io cases in which the iliac veins 
contained thrombus. In only 1 case was thrombosis 
confined to the iliac veins (right external iliac vein) 
where death followed pulmonary embolism after 
repair of a strangulated femoral hernia. 

The thrombosis was bilateral in 4 cases and 
unilateral in 6 (right 3, left 3). Im 3 cases the 
thrombus had the classical distribution described by 
Aschoff (1924), where thrombosis in the right lower 
limb reached the inguinal ligament, whereas the 
thrombus in the veins of the left lower limb extended 
as far as the left common iliac vein to a point where 
the vessel is crossed by the right common iliac 
artery. Five cases had local pelvic lesions. 

Case 123.—Strangulated femoral hernia. 

Cases 182 and 217.—Cases of ulcerative colitis with 
adherent coils of intestine. 

Case 234.—Carcinoma of the vulva with malignant 
extension to the left common iliac lymph-nodes. 

Case 237.—Carcinoma of the bladder with pelvic 
extension. 


Two of the 10 cases had malignant disease. 


INFERIOR VENA CAVA OR 
ILIOCAVAL THROMBOSIS 


There were 5 cases where thrombosis of the 
inferior vena cava was found. Four (Cases 161, 210, 
221, and 232) of the 5 cases also showed thrombosis 
of the iliac veins and the veins of the lower limb in 
continuity (iliocaval thrombosis). Two (Cases 161 
and 221) of the 4 cases of iliocaval thrombosis had 
malignant disease (bronchus and colon) including 
one where the growth was small and undetected 
clinically, and 1 case (Case 210) had a pelvic inflam- 
matory mass (diverticulitis). All cases had been con- 
fined to bed for some weeks (2 weeks, 5 weeks, 5 weeks, 
and 7 weeks respectively). Two cases (Cases 210 
and 161) gave the classical appearances of phlegmasia 
cerulens dolens. In Case 253 the thrombus was 
localized to the inferior vena cava at the termination 
of the common iliac veins. A male, aged 50 years, 
had been confined to bed at home wearing a 
plaster jacket for low back pain. Following re- 
moval of the jacket he died of recurrent pulmonary 
embolism. 


CONCLUSION 


Iliofemoral and iliocaval thrombosis (total 15 
cases) represents in the majority an extension of the 
thrombus from the lower limb, which in some cases 
is associated with pelvic lesions (total 6) which 
produce pressure on the iliac veins. 
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HISTOLOGY 


The mechanism of formation of the venous 
thrombus and its subsequent fate was investigated 
by Mantegazza, Zahn (1875), Ferge, and Aschoff 
(1924), and has been reviewed by Hadfield (1950), 
The stages in the organization of the thrombus are 
well known, but the knowledge of time relationship 
in the intermediate phases is incomplete. 

In order to determine the time of formation of the 
venous thrombi in relation to death, the histological 
appearance of the thrombi in the leg and the thigh 
was examined. Histological changes in the muscle 
of the leg were also investigated. 

As soon as the thrombus is formed, the composing 
elements begin to degenerate by reason of chemical 
alteration during the formation of the thrombus, the 
exclusion of oxygen and other substances, and 
the alteration of the physiological environment. The 
thrombus sets up a ‘ foreign body’ reaction in the 
wall of the adjacent vein and organization begins 
with eventual liberation of hzmosiderin after the 
death and destruction of the red blood-corpuscles. 
Prolonged rest in bed results in disuse and atrophy 
of the muscles of the lower limb. 

The fresh thrombus is easily distinguished, 
providing post-mortem autolysis is minimal. The 
white blood-cells of the thrombus appear normal and 
clearly defined, but after a period of some hours 
(approximately 24 hours) degenerative changes 
appear in these cells which are progressive, so that 
after a few weeks they are represented by a hema- 
toxiphil smudge, or ghost outlines of the cells may be 
visible. At this stage the thrombus is hyaline in 
appearance. 

Organization of the thrombus begins after a 
period of approximately four days (Raeburn, 1951) 
and takes months or years to complete. 

Examination of many thrombosed veins in the 
lower limbs showed that organization appeared 
earliest adjacent to valve cusps where the thrombus 
was composed mainly of white blood-corpuscles and 
platelets with fibrin, while organization in adjacent red 
thrombus was often delayed for some days. There 
would seem two possible explanations for this 
disparity. Firstly, the white thrombus around the 
venous valve may have been forming, or formed, for 
some days before the red thrombus ; or the white 
thrombus because of its different constitution and 
early degeneration of its formative elements may set 
up an early foreign body reaction in the adjacent 
venous wall and valve. It has been stated (Short, 
1954) that the white thrombus composed of platelets, 
white corpuscles, and fibrin represents the earliest 
thrombus at the primary site of deposition in the 
veins of the leg. While this may be partly true, 
the selective deposition of the formed elements of the 
blood is determined to a large degree by the speed 
of the venous flow. Thus a thrombus composed 
mainly of red corpuscles may be produced in a 
slowly moving stream of blood, while local eddies 
and currents around valves and the mouths of 
tributaries may result in a predominantly white 
thrombus at these points, but this latter thrombus 
does not represent the primary deposition. 

After formation of the thrombus clot retraction 
will occur, the magnitude of which will depend upon 
the composition of the thrombus. The compact 
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VENOUS THROMBOSIS 
white thrombus, because of its composition, does not 
retract to any marked extent, whereas the retraction 
of the red thrombus depends upon the- cellular 
concentration. The cellular concentration of the 
stagnant red thrombus found in the intramuscular 
yeins of the legs is often high, and retraction, as 
judged by necropsy appearances, is limited (see 
Fig. 273). Failure of clot retraction produces 
serious effects on the lumen of the vessels during 
reconstitution, since contraction of connective tissue 
during organization of the partly retracted thrombus 
causes collapse of the vein wall. Thus the vein in 
these circumstances is eventually represented by a 
thin length of fibrous tissue pierced by small 
recanalization channels. As this is particularly 
liable to occur in the vicinity of valves where this 
thrombus is laid down, the mechanical efficiency of 
the vein is greatly impaired after thrombosis. 

Examination of the thrombus in the common 
femoral vein in cases of phlegmasia alba dolens of 
known ages showed that the red cells forming a red 
thrombus may not lose peroxidase activity for 1-2 
weeks, but retain their colour to varying degrees 
for some weeks. Hzmosiderin appears from one 
to two weeks after thrombosis, but may persist for 
years. 

The macroscopic appearance of the thrombus was 
found to be a totally unreliable guide to the age of 
the thrombus. Unless organization was advanced 
thrombus was easily detached or squeezed from the 
veins of the leg. 

The study of thrombi of known ages has enabled 
certain general criteria to be made, in respect of time 
relationship in the intermediate phases of organiza- 
tion. These are: (1) Fresh thrombus, within 24 hours 
of formation ; (2) Degenerating thrombus (showing 
degenerating white blood-cells), over 24 hours old ; 
(3) Organizing thrombus, 4 or more days old; 
(4) Organizing thrombus with hzmosiderin, I-2 
weeks or more old ; (5) Advanced organization, 
weeks or months old; (6) Complete organization, 
months or years old. 

BED-REST 
There were 239 cases where the period of bed- 


rest was accurately known. The age and sex 
distribution are given in Table IV. 


Table IV.—AGE AND SEX DISTRIBUTION IN DISSECTIONS 
OF VEINS IN LOWER LIMBS IN 239 PATIENTS 

















AGE (YEARS) MALE FEMALE TOTAL 
10-20 4 ° 4 
20-30 2 2 4 
30-40 6 5 II 
40-§0 19 9 28 
50-60 33 14 47 
60-70 34 35 69 
70-80 32 26 58 
80-90 10 8 18 

Total 140 99 239 











Each of these patients had been confined to bed 
for the greater part of each day of their last illness, 
although removal from bed during bed-making, 
excursions to the toilet, or short periods of ambula- 
tion occurred in some cases. In the majority, this 
period of bed-rest coincided with the length of stay 
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in hospital, but in a few cases where the patients 
were confined to bed at home for short intervals 
before admission to hospital an appropriate correc- 
tion was necessary. 

Period of Bed-rest.—There were 32 cases 
where sudden death, or death within a few minutes 
or hours, occurred. The length of bed-rest in the 
remainder varied between 1 day and 12 weeks. For 
the period 1-14 days it was possible to subdivide the 
length of bed-rest into 24-hour periods, e.g., 1-2 days’, 
2-3 days’ bed-rest, etc., since the cases for the most 
part suffered a sudden onset of illness necessitating 
immediate bed-rest. On the other hand, for the 
period 2-12 weeks it became more difficult to assess 
the length of bed-rest to within 24 hours, particularly 
in patients who had been confined to hospital for 
some weeks. Therefore the cases were subdivided 
into weekly periods, e.g., 2-3 weeks’, 3-4 weeks’, and 
4-5 weeks’ bed-rest. Cases dying between 5-12 
weeks’ bed-rest were grouped together because they 
were relatively few in number. 


DISEASE 
The diseases producing the fatal illnesses were 
conveniently subdivided into seven classes (Table V ). 
The underlying disease was determined or confirmed 
at necropsy. 
Table V.—DISEASES PRODUCING FATAL ILLNESSES IN 
CASES OF VENOUS THROMBOSIS 


Class Disease 


Surgical (without operation) 
Surgical (with operation) 


I Cardiovascular 
2 Cerebrovascular 
3 Trauma 

4 Suicide 

5 Medical 

6 

7 


The analysis of the 239 cases on the basis of this 
classification is given in Table VI. 

Thrombosis was found in 124 patients (§2 per 
cent). The distribution of the thrombi within the 
476 lower limbs dissected is shown in Fig. 250. 
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Fic. 250.—Distribution of thrombi within the veins of 
476 lower limbs (239 cases). Note that the greatest incidence 
of thrombosis occurs in the intramuscular veins of the soleus 
muscle. 


Results o-7 Days.—Number of cases, 107; 
average age, 60 years. 

In patients dying after o-7 days’ confinement 
mainly to bed (107 cases) thrombosis was present in 
the veins of the lower limbs in 16 cases (15 per cent). 

Details of the 197 cases are given in Table VJ. 

The incidence of venous thrombi between 
Classes 1-7 is shown in Fig. 251. 

The distribution of the thrombi within the veins 
of the lower limbs is shown in Fig. 2§2. 
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Table VI.—ANALYSIS OF 253 CASES WHICH INCLUDED 136 CASES OF VENOUS THROMBOSIS OF THE LOWER LIMBS 
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The 107 cases were subdivided into groups in In the 36 cases dying between 4 and 7 days’ 
which confinement to bed was o-1 days (32 cases), confinement to bed, 10 showed thrombosis of the 
1-2 days (13 cases), 2-3 days (11 cases), 3-4 days veins of the lower limbs, and in 2 cases there was 
(15 cases), 4-5 days (15 cases), 5-6 days (II cases), 
and 6-7 days (10 cases). The details are given in el 7 
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Fic. 251.—Incidence of venous thrombosis, Classes 1-7 ite Me - 
(0-7 days’ bed-rest). Class 4, no cases. Fic. 2§2.—Distribution of thrombi within the veins of the 
; : lower limbs (0-7 days’ bed-rest). Sixteen cases of venous 
Fig. 253 together with the figures for the period thrombosis (32 lower limbs). 
7-14 days. There is a progressive increase of the 
incidence of venous thrombosis with increasing involvement of the thigh veins. Death occurred 
duration of bed-rest. after 6-7 days’ confinement to bed in these two cases. 
. >. . . 
In the 71 cases dying between o and 4 days Case 104.—Female, aged 62 years, congestive cardiac 
confinement to bed, there were 6 cases of venous failure (right femoral thrombosis). 
thrombosis. Case 106.—Male, aged 75 years, cataract enucleation 


The earliest cases of venous thrombosis of the  (pjjateral femoral thrombosis and pulmonary embolism). 


lower limbs were found in patients dying after S £ h iia ary 
confinement to bed for 2-3 days, from traumatic TER COREE GE WEREES EeTees Wars ane & 
injury of the lower limbs. surgical cases who had undergone operations (total 
13, Table VII). Six of these were major abdominal 
operations performed on patients between 53 and 82 
years of age (average age 70 years). The seventh 
surgical case with venous thrombosis was an obese 
male, aged 75 years, who died 4 days after cataract 
enucleation from pulmonary embolism. 
Nevertheless, 6 surgical cases who had under- 
gone operations did not have venous thrombosis of 
BED REST 7-14 DAYS the lower limbs. 

The age distribution of cases with venous 
thrombosis of the lower limbs compared with the 
average age of each group is shown in Fig. 254. 

Nine of the 107 cases (8-4 per cent) suffered from 

malignant disease (I testis, 2 leukemia, 3 bronchus, 
O28 YS IN BED B48 gastro-intestinal), but no thrombus was found in 
FiG. 253.—Incidence of thrombosis in cases confined to bed the lower limbs of these cases. ’ 
between o and 14 days. Summary.—One hundred and seven cases died 
> 

Case 47.—Male, aged 76 years, motor accident, after 6-7 days confinement to bed. There were 
contusion of the left calf. 16 cases of venous thrombosis of the lower limbs ; 

Case 51.—Male, aged 87 years, fracture of right 2 cases of venous thrombosis with involvement of the 
femur. thigh veins ; and 1 case of pulmonary embolism. 


BED REST O-7 DayS 
107 CASES 
AVERAGE AGE 60 YEARS 


PERCENTAGE 


56 CASES 
AVERAGE AGE 60 YEARS. 











Table VII.—SuRGICAL CASES DYING AFTER OPERATION 





























CASE SEx AGE CLINICAL DETAILS THROMBOSIS BED-REST (days) 
18 F. 28 Acute inversion of uterus o-I 
34 M. 78 Intestinal obstruction I-2 
57 M. 42 Perforated gastric ulcer 3-4 
73 M. 61 Intestinal obstruction 4-5 
81 F. 53 Cholecystectomy, bile peritonitis 4-5 
82 M. 61 Gastrectomy, bleeding gastric ulcer 4-5 
83 F. 29 Bronchopneumonia, local mastectomy 4-5 
85 F. 66 Gastrectomy, bleeding gastric ulcer 4-5 
87 F. 47 Cholecystectomy, bile peritonitis 5-6 
95 M. 20 Perforated duodenal ulcer 5-6 
96 M. 73 Cholecystectomy 5-6 

IOI M. 82 Prostatectomy 6-7 

106 M. 75 Cataract enucleation, pulmonary embolus 6-7 

Average 
age 60 
years 
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Results 7-14 Days.—Number of cases, 56; 
average age, 60 years. 
In 56 cases dying after 7-14 days’ confinement 


mainly to bed, thrombosis was present in the veins 


—— AVERAGE AGE 


PATIENTS WITH VENOUS 
IS OF THE LOWER LIMBS. 
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FIG. 254.—Age distribution of cases of venous thrombosis of 
the lower limb (0-14 days’ bed-rest). 


of the lower limbs in 43 cases (77 per cent). The 
distribution of the thrombi within the veins of the 
lower limb is shown in Fig. 255. 

Details of the cases are given in Table VI, and 
the incidence of venous thrombosis for each class 
in Fig. 256. 

The percentage of cases with venous thrombosis 
in each of the classes was high; but the highest 
incidence was found in traumatic cases (4 cases of 
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Fic. 256.—Incidence of venous thrombosis in Classes 1-7 
(7-14 days’ bed-rest). Class 4, no cases. 


fractured femur and 1 case of fractured ankle, Class 
3) involving the lower limbs. 

The 56 cases were subdivided into groups in 
which confinement to bed was 7-8 days (12 cases), 
8-9 days (7 cases), 9-10 days (4 cases), IO-II days 
(6 cases), 11-12 days (9 cases), 12-13 days (I0 cases), 
13-14 days (8 cases) (see Fig. 253). 

In 18 of the 43 cases the veins of the thigh were 
involved and there were 9 cases of pulmonary 
embolism. Five of the 9 cases of pulmonary embo- 
lism occurred in patients who had undergone 


surgical operations (Class 7). 
Malignant disease was present in § cases (breast, 
brain, pancreas, gall-bladder, and lung) and with 
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the exception of I case (carcinoma of the pancreas) 
venous thrombosis was found in the lower limbs, 
One case of pulmonary embolism occurred (carcj- 
noma of the breast). No surgical operations were 
performed on any of the § cases. 
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FiG. 255.—Distribution of thrombi within the veins of the 


lower limbs (7-14 days’ bed-rest) ; 43 cases of venous throm- 
bosis (86 lower limbs). 





Results 2-3 Weeks.—Number of cases, 29; 
average age, 64 years. 

In patients dying after 2-3 weeks’ confinement 
mainly to bed (29 cases) thrombosis was present in 
the veins of the lower limbs in 23 cases (79 per cent) 
and in 9 cases (31 per cent) the veins of the thigh 
were involved. The distribution of the thrombi 
within the veins of the lower limb is shown in Fig. 
257. 
Details of the cases are given in Table VI, and 
the incidence of venous thrombosis for each class 
in Fig. 258. 

The thrombosis was bilateral in 20 cases with 
the exception of Case 169, where the thrombosis was 
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Fic. 2§7.—Distribution of thrombi within veins of the 
lower limbs (2-3 weeks’ bed-rest) ; 23 cases of venous throm- 
bosis (46 lower limbs). 


confined to the peripheral intermuscular veins, and 
Case 168, where there was thrombosis of the veins of 
the thigh and leg, and Case 184, vide infra. 
Thrombosis occurred in the majority of the cases 
of each class with the exception of those dying of 
cerebrovascular disease (Classes 2, 4). In _ this 
group there was one case (Case 184) of venous throm- 
bosis in a man of §2 years affecting the thigh and 
calf of the right leg only, the latter being paralysed. 
This man had suffered from epileptiform attacks 
for 8 weeks, and had been confined to bed for 
15-16 days following sudden hemiparesis. A 
cerebral tumour was found at necropsy. No venous 
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VENOUS THROMBOSIS 
thrombi were found in the following cerebrovascular 
cases. 

Case 171.—Male, aged 72 years. Sudden right 
hemiplegia due to cerebral thrombosis 15-16 days before 
death. 


Case 181.—Female, aged 50 years. Severe headaches 
for 3 weeks. After 16 days in bed she suddenly became 
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Fic. 258.—The incidence of venous thrombosis in Classes 
1-7 (2-3 weeks’ bed-rest). Class 4, no cases. 


unconscious and died 2 days later. 
ruptured cerebral aneurysm was found. 

Case 186.—Male, aged 35 years. Sudden collapse 
and unconsciousness for several hours after which he 
recovered, but was admitted to hospital for investigation ; 
16 days later he became unconscious again and died 
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Fic. 2§9.—Distribution of thrombi within the veins of the 
lower limbs (3-4 weeks’ bed-rest) ; 15 cases of venous throm- 
bosis (30 lower limbs). 


within 24 hours. A cerebral tumour with recurrent 
hemorrhage was found at necropsy. 


Pulmonary Embolism.—Eight cases of pulmon- 
ary embolism were found (28 per cent), of which 
4 occurred in cases who had undergone surgical 
operations (Class 7). The following additional 
cases of pulmonary embolism occurred in Class I 
cases. 

Case 164.—Female, aged 59 years. (Congestive 
cardiac failure ; carcinoma of breast with metastases.) 

Case 185.—Female, aged 80 years. Fractured femur. 


Case 191.—Female, aged 63 years. Schizophrenia 
under sedation. 

Case 192.——Male, aged 46 years. Pulmonary 
sarcoidosis. 


Malignant disease was present in 7 of the 29 
cases (24 per cent) (I breast, I prostate, 2 stomach, 
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1 lung, 2 cerebral tumour), and venous thrombosis 
of the lower limbs was present in 6. 

Pulmonary embolism occurred in one of these 
cases (carcinoma of the stomach) who had under- 
gone surgical operation 4 days before death. 

Results 3-4 Weeks.—Number of cases, 16; 
average age, 61 years. 

In patients dying after 3-4 weeks’ confinement 
mainly to bed (16 cases) thrombosis was present in 
the lower limbs in 15 cases (94 per cent), and in 6 
(37°5 per cent) cases the veins of the thigh were 
involved. The distribution of the thrombi within 
the veins of the lower limb is shown in Fig. 259. 

Details of the cases are given in Table VI, and the 
incidence of venous thrombosis for each class in 
Fig. 260. In only 1 case was no thrombus found 
in the veins of the lower limbs. 


Case 193.—Male, aged 52 years. Bronchiectasis and 


congestive cardiac failure. 

Thrombosis was bilateral in 13 of the 15 cases. 
In the two unilateral cases (Cases 197, 208) the 
thrombi were small and confined to the peripheral 
intermuscular veins of the leg in Case 197, while in 
Case 208 the thrombosis involved, in addition, one 
femoral valve pocket. In the cases of bilateral 
thrombosis, the distribution of the thrombosis was 
approximately equal in both limbs, with the excep- 
tion of Case 207, where extensive venous thrombosis 
of the right lower limb was present in a male aged 
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Fic. 260.—The incidence of venous thrombosis in Classes 1-7 
(3-4 weeks’ bed-rest). Class 4, no cases. 


72 years with right-sided hemiplegia. In _ the 
unparalysed leg only a few small thrombi were found 
in the veins of the soleus muscle. 

Pulmonary embolism was found at necropsy in 
3 cases (19 per cent). 

Case 199.—Male, aged 70 years. 
prostatectomy 6 days before death. 

Case 200.—Female, aged 80 
pneumonia. 

Case 205.—Male, aged 74 years. 
prostatectomy 12 days before death. 

In the last case there is evidence that embolism 
occurred before operation. 

Malignant disease was present in § (31 per cent) 
of the 16 cases (bladder, common bile-duct, bronchus, 
kidney, and brain) and venous thrombosis was found 
in each case (100 per cent). 


20-21 days in bed ; 
years. Broncho- 


23-24 days in bed ; 
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Results 4-5 Weeks.—Number of cases, II; 
average age, 62 years. 

In patients dying after 4-5 weeks’ confinement 
mainly to bed, thrombosis of the veins of the lower 
limb was present in IO cases (QI per cent) and 
the thigh veins were involved in 8 cases (73 per cent). 
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FIG. 261.—Distribution of thrombi within the veins of the 
lower limbs (4-5 weeks’ bed-rest ;) 10 cases of venous throm- 
bosis (20 lower limbs). 


The distribution of the thrombi within the veins 
of the lower limb is shown in Fig. 261. 

The incidence of venous thrombosis within 
Classes 1-7 is shown in Fig. 262. Full details are 
given in JTable VI. 

Thrombosis was bilateral in 7 of the 10 cases of 
thrombosis. In two exceptions the thrombosis was 
confined to the peripheral inter- and intramuscular 
veins of one leg. The third case was as follows : 

Case 214.—Male, aged 30 years. Admitted for 
investigation following epileptiform fit with the 
subsequent development of a right hemiplegia. Cerebral 
tumour was found. The thrombosis which involved the 
veins of thigh and leg affected the paralysed limb. 
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FIG. 263.—Distribution of thrombi within the veins of the 
lower limbs (5-12 weeks’ bed-rest) ; 17 cases of venous throm- 
bosis (33 lower limbs). 


Pulmonary embolism was found at necropsy in 
2 cases (18 per cent) classified as medical (Class 5). 


Case 211.—Female, aged 75 years. 


Case 218.—Female, aged 77 
pneumonia. 


Malignant disease was present in 4 cases (stomach, 
brain, pancreas, and cesophagus) and venous throm- 
bosis was present in every case. 

Results 5-12 Weeks.—Number of cases, 20; 
average age, 62 years. 

Tn patients dying after 5-12 weeks’ confinement 
mainly to bed, thrombosis of the veins of the lower 
limbs was found in 17 cases (85 per cent), and the 


Chronic nephritis. 


years. Broncho- 
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veins of the thigh were involved in 10 cases (50 per 
cent). 
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Fic. 262.—The incidence of venous thrombosis in Classes 
1-7 (4-5 weeks’ bed-rest). Classes 3 and 4, no cases. 
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The distribution of thrombi within the veins of 
the lower limb is shown in Fig. 263. 

The incidence of venous thrombosis within 
Classes 1-7 is shown in Fig. 264. Full details are 
given in Table VI. 

Thrombosis was bilateral in 13 of the 17 cases, 
In 2 cases the thrombus was localized to the peripheral 
veins of the leg, and in another to the peripheral veins 
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Fic. 264.—The incidence of venous thrombosis in Classes 1-7 
(§-12 weeks’ bed-rest). Class 3 and 4, no cases. 


of the leg and valve cusps of the femoral 
vein. The remaining case of unilateral thrombus 
possessed only one lower limb. There was approxi- 
mately symmetrical involvement of the veins of both 
lower limbs in cases where extensive venous throm- 
bosis was present, with the exception of Cases 234 
and 238. 


Case 234.—Female, aged 67 years. Confined mainly 
to bed for 8-9 weeks. Invasion of the left common iliac 
veins by metastatic deposits of squamous carcinoma in 
the pelvic lymph-nodes (primary carcinoma of vulva). 
Thrombosis in the right lower limb was restricted to one 
femoral vein valve pocket. 

Case 238.—Female, aged 48 years. Confined to bed 
for 11-12 weeks with a cerebral tumour. She developed 
a right hemiplegia 3 weeks before death. There was 
confluent thrombosis of the right thigh and calf with 
pulmonary embolism, but no thrombi were found in the 
left lower limb. 
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VENOUS THROMBOSIS 

Pulmonary embolism was found at necropsy in 
3 cases (15 per cent). 

Case 237.—Male, aged 67 years. Carcinoma of 
bladder. A surgical operation was performed 26 days 
before death. 

Case 238.—Female, aged 48 years. Cerebral tumour. 

Case 239.—Female, aged 81 years. Tubo-ovarian 
abscess. A surgical operation was performed 47 days 
before death. 


Malignant disease was present in 11 (4 bronchus, 
2 stomach, prostate, bladder, vulva, colon, and 
brain) of the 17 cases in this group and venous 
thrombosis of the lower limbs was present in 9 
(80 per cent). 


SUMMARY OF RESULTS 


In 239 cases there was venous thrombosis in §2 
per cent; thigh vein thrombosis in 21 per cent ; 
pulmonary emboli in II per cent. 

The incidence of leg and thigh vein thrombosis 
from O-12 weeks’ bed-rest and the incidence of 
pulmonary embolism are shown in Fig. 265. 

There is a rapid rise in the incidence of venous 
thrombosis which begins within 3 days of confine- 
ment to bed, and reaches a high level in those cases 
dying after confinement to bed for a period of 2 
weeks, and which is maintained in all subsequent 
groups. Similarly, the incidence of thigh vein 
involvement follows an approximately parallel course, 
with the exception of a high peak occurring in 
patients dying after 4-5 weeks in bed. Pulmonary 
arterial embolism rises to show a maximum incidence 
in the group of patients dying after 2-3 weeks of 
being confined mainly to bed. There is a slow 
decline in subsequent groups. However, pulmonary 
arterial emboli occurring in the later groups show 
evidence of organization, etc., indicating previous 
detachment. Therefore this table does not indicate 
the incidence of ‘ detachment’ for any given week. 
Pulmonary arterial embolism and thigh vein throm- 
bosis are considered separately. 

Each individual case of venous thrombosis is 
classified according to the histological appearance of 
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Fic. 265.—Incidence of venous thrombosis and pulmonary 
embolism (0-12 weeks’ bed-rest). 


ERAGE 
1-12 


the thrombus into different groups using the follow- 
ing histological criteria. 

Fresh thrombus (under 24 hours old)—the histo- 
logical appearances of the white blood-cells in the 
thrombus are normal. 

Degenerating thrombus (several days old)—the 
white blood-cells in the thrombus show degenerative 
changes. 
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Organization without hemosiderin (begins 4 days 
or more after formation of the thrombus). 
Organization with hzmosiderin (begins 1-2 
weeks after formation of the thrombus). 
Fig. 266 shows the incidence of non-organized 
and organized thrombi from 0-1 week to 5-12 weeks’ 
bed-rest. 
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FiG. 266.—Incidence of non-organized and organized thrombi 
(o-1 week to §-12 weeks’ bed-rest). 


Fig. 267 and Table VIII show the incidence of 
thrombi in the histologically distinct groups out- 
lined above. 

These results show a progressive increase of the 
age of the thrombus with increasing bed-rest. 
Therefore the venous thrombosis of the lower limb 
at necropsy is not an ‘ agonal ” process associated with 
imminent death. Thus the overall age of venous 
thrombi in patients confined to bed from 4 to § weeks, 
for example, was greater than those found in patients 
after shorter periods of bed-rest. The majority of 
venous thrombi found in the lower limbs of patients 
confined to bed for more than 3 weeks were organ- 
ized. There were, however, § cases (see Table VIII) 
where the thrombus was fresh or no more than a few 
days old. Three of these cases had undergone 
surgical operation after some weeks of investigation 
in hospital. 

Case 197.—Male, aged 36 years. Bile peritonitis 
following operation for carcinoma of the common bile- 
duct 2 days before death. Bed-rest § weeks. 

Case 199.—Male, aged 70 years. Prostatectomy 6 
days before death. Bed-rest 3-4 weeks. 

Case 220.— Male, aged 74 years. Lobar pneumonia. 
5-6 weeks’ bed-rest. 

Case 222.— Male, aged 41 years. Mitral valvulotomy 
performed 24 hours before death. Bed-rest 5 weeks. 

Case 238.— Female, aged 48 years. Cerebral tumour, 
developed hemiplegia 2 weeks before death. “Thrombosis 
was confined tothe paralysedlimb. Bed-rest 11-12 weeks. 

In Cases 199 and 222 thrombosis occurred 
during or after surgical operation. 

Therefore in 4 of the 5 cases definite factors were 
present which are known to precipitate venous stasis. 

Traumatic Injuries.—Traumatic injuries form 
a special group, since local release of the products of 
tissue damage is thought to be an important factor 
in the occurrence of thrombosis. 

There were 18 cases of traumatic injury and in 
12 the lower limbs were involved (including 9 cases 
of fractured femur). The ages of these 12 cases 
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varied between 59 and 89 years and there were 6 
men and 6 women. They died after periods of from 
2 to 3 days to 3 to 4 weeks in hospital. There were 
g cases dying between o and 2 weeks’ bed-rest. In 
I case there was no venous thrombosis; in § 
cases the thrombosis was mainly confined to the 
veins of the injured limb, and in 1 case the thrombus 
was bilateral and extensive (I case was complicated 
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-- THROMBUS WITH DEGENERATING WBC 
9O}-~e— ORGANISATION WITHOUT HAEMOSIDERIN. 
©@-- ORGANISATION WITH HAEMOSIDERIN 
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FIG. 267.—The incidence of the various histological types of 
thrombus found in patients confined to bed from o-12 weeks. 
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by the fact that the uninjured limb was paralysed and 
the veins were occluded by an old extensive throm- 
bosis). 

There were 3 cases in patients dying between 
2-4 weeks, all of whom had bilaterally extensive 
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the lower limb. The time which elapses after the 
beginning of bed-rest and the development of venous 
thrombosis depends on the degree of muscular 
inactivity in bed, and thus the onset of venous 
stagnation in the veins of the lower limb. Once 
thrombosis commences it will tend to continue and 
spread from vein to vein as long as coagulation 
factors maintain sufficient concentration at the site 
of thrombosis. This will depend partly on the 
continuation of venous stasis. However, throm- 
bosis effects a physiological amputation of the 
redundant stream bed, thus occluding veins con- 
taining stagnant blood. When the thrombus reaches 
a venous trunk where the flow is normal, the coagula- 
tion factors will be swept away by the stream of 
venous blood. Thus thrombosis of the soleus 
muscular veins commonly extends to the termina- 
tion of the veins in the intermuscular veins (posterior 
tibial and peroneal veins) without involving the 
latter. Similarly thrombus may extend along 
the posterior tibial and peroneal veins as far as the 
popliteal vein, or from the popliteal vein as far as 
the adductor opening, to quote but a few examples, 
Thrombus therefore will continue to extend 
until conditions of venous stasis no longer occur. 
Should conditions of venous stasis recur, thrombosis 
may begin once more. So, for example, extensive 
thrombosis of the lower limb with pulmonary 
embolism may follow surgical operation on a patient 
who has been confined to bed for some weeks. In 
the majority of cases, thrombosis of the lower limbs 
is bilateral, as venous stasis would be expected to 


Table VIII.—INCIDENCE OF HISTOLOGICAL TYPES OF THROMBI 

















THROMBI WITH ORGANIZATION THROMBI WITHOUT ORGANIZATION Tota! 
BED-REST Cases 
(weeks) With Without Degenerating Fresh THROMBUS 
Hemosiderin Hemosiderin W.B.C. W.B.C. 
oO I _ 2 (12 per cent) 4 (24 per cent)| Ir (64 per cent) 17 
I- 2 I (3 per cent) | 22 (§2 per cent) | 1§ (35 per cent) 4 (10 per cent) 42 
2- 3 2 (9 per cent) | 12 (§2 per cent) 9 (39 per cent) _— 23 
3- 4 2 (14 per cent) | 10 (72 per cent) 2 (14 per cent) _ 14 
4-5 5 (S50 per cent) § (§0 per cent) — — 10 
5-12 14 (82 per cent) _ 2 (12 per cent) I (6 per cent) 17 
Thrombosis more | Thrombosis more | Thrombosis within | Thrombosis shortly 
than 1-2 weeks than 4 days a few days before death 
before death before death of death 




















venous thrombosis of the lower limb. One case 
died of pulmonary embolism. 


DISCUSSION 


The cases investigated were both surgical and 
medical, and suffered diverse diseases. The only 
common factor in their illnesses which can account 
for the progressive increase in the incidence of venous 
thrombosis is the duration of bed-rest. This con- 
clusion seems inescapable. The venous thrombi 
found in the veins of the lower limb are associated 
with inertia in bed, during which the venous circula- 
tion in the lower limbs gradually slows to a level 
when thrombosis becomes inevitable. It has been 
shown that the period of bed-rest necessary for the 
production of venous thrombi may be brief (2-3 
days in some cases of traumatic injuries), but after 
a week confined to bed significant numbers of all 
classes of patients show thrombosis of the veins of 


occur in both limbs during bed-rest. The effect of 
unilateral venous stasis on the lower limbs was 
observed in 3 or 4 cases which developed hemiplegia 
during treatment in hospital, which was followed by 
extensive venous thrombosis confined to the para- 
lysed limb. 

Thrombosis was commonest in patients over 50 
years of age, although young adults were not immune, 
and thrombosis was seen in two young adults (24 
and 36 years of age) associated with prolonged 
bed-rest for congestive cardiac failure, and after 
an extensive abdominal operation (carcinoma of 
the common bile-duct with peritonitis). The 
low incidence of venous thrombosis in young 
adults depends upon the absence of dilatation 


and distortion of the veins of the lower limb, 
which progress with advancing age so that venous 
stasis occurs more readily in the old than the 
young. 
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VENOUS THROMBOSIS 


THE MECHANISM OF THROMBOSIS IN 
CONDITIONS OF VENOUS STASIS 


Hunter performed the first experiments on the 
physiology of intravascular thrombosis. He found 
that blood remained fluid in a section of vein isolated 
by ligatures providing the venous wall was un- 
damaged. The morbid anatomists Virchow (1860) 
and Aschoff (1924) were unable to demonstrate 
endothelial abnormalities in fresh venous throm- 
bosis. It is only in recent years that attention has 
once more returned to the role of the venous 
endothelium in the mechanism of thrombosis. 

Chambers and Zweifach (1940) demonstrated that 
carbon particles adhere to the damaged venous 
endothelium. O’Neill (1947) studied the effects of 
alteration in blood-flow through the vasa vasorum. 
Although these vessels were not demonstrated in the 
media of the vein wall, endothelial desquamation 
followed over a period exceeding 4-6 hours after 
division of all blood-vessels, lymphatics, and nerves 
to a given segment of vein wall. Samuels and 
Webster (1952) investigated the intercellular cement 
lines between the lining endothelial cells and found 
that platelets adhered to the cement lines after 
endothelial injury. These findings were confirmed 
by Impallomeni (1954). 

Thus it seems that cement lines are particularly 
susceptible to physiological or chemical changes 
following slight endothelial injury. 

The vein receives its oxygen supply from the 
vasa venorum and the circulating blood in the lumen 
of the main vessel. Mere temporary muscular in- 
activity may cause profound slowing of the venous 
circulation in the lower limb and radio-opaque dye 
may be retained in the veins of the leg for as long as 
10 minutes after intravenous injection at the ankle 
(Dodd and Cockett, 1956). Under conditions of 
prolonged inertia in bed, chronic anoxia would be 
most likely to develop in the dependent soleus 
muscular veins, which is the most frequent site of 
thrombosis in the leg veins. The valves of the 
veins in particular would seem liable to injury, 
especially in older adults where phlebosclerosis or 
previous thrombosis had rendered the cusps rigid, 
so that external pressure would more easily damage 
these inelastic structures. Thrombosis arising on 
valve cusps is more easily recognized at the termina- 
tion of the superficial femoral vein where the struc- 
tures are large in size (see Figs. 246, 247). Here, 
reduced venous return allows apposition of the 
vein wall and valve cusps with endothelial injury so 
that thrombus is laid down in characteristic pattern 
determined by local eddies and currents. 

Simpson (1940) described 24 cases of venous 
thrombosis and pulmonary emboli in adults, mostly 
over 60 years of age, after sleeping periods of about 
10 hours in deck-chairs in air-raid shelters. Homans 
(1954) described cases of venous thrombosis after 
periods of prolonged sitting in cars or aeroplanes. 
Thus under these special circumstances venous 
stasis and endothelial injury with consequent venous 
thrombosis may develop within a short period of 
time. 

The association of venous thrombosis and 
traumatic injuries to the lower limbs is well known. 
Golodner, Morsch, and Anguist (1945) found 9 
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cases of pulmonary embolism among 25 fatalities in 
304 cases of fractured hip. Hamilton and Angevine 
(1946) found an incidence of pulmonary embolism 
in 6-19 per cent of 1065 battle casualties under 40 
years of age, most frequent in cases of injuries to 
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FiG. 268.—Distribution of thrombi within the veins of the 
lower limbs (old thrombotic episodes); 39 cases of venous 
thrombosis (78 lower limbs). 


the leg and hip. They regard venous stasis as the 
most important factor. 

The results in the 12 cases of traumatic injury to 
the lower limb in this series of 253 cases shows the 
tendency of venous thrombosis to begin early and 
become extensive in the injured limb, but cases who 
survived for several weeks showed bilateral extensive 
venous thrombosis. 


OLD THROMBOTIC EPISODES 


In patients dying between 0 and 5 weeks’ confine- 
ment to bed, and where this latter period was 
accurately known, it was possible to identify old 
thrombotic episodes, where the histological appear- 
ances of the thrombi were such as to indicate that 
these had taken place long ago and were unassociated 
with the last fatal illness. Advanced or complete 
organization was the rule. 

The total number of cases was 219 (133 men, 
86 women, average age 61 years) and old thrombotic 
episodes were found in 39 cases (I3 per cent). 
There were 20 men and 19 women (average age 67 
years). 

The age distribution is shown in Table 1X. 

The distribution of the thrombi within the veins 
of the lower limb is illustrated in Fig. 268. 

The thrombosis was bilateral in 26 (67 per cent) 
and unilateral in 13 (33 per cent). In the unilateral 
cases the thrombus was present only in the leg, and 
its distribution was confined to the peripheral inter- 
muscular veins and the veins of the soleus muscle. 
The commonest site of thrombosis was the veins of 
the legs, and in the majority of the latter it was 
difficult or impossible to identify these old, organ- 
ized thrombi without histological examination. 

There were 4 cases with extensive bilateral 
thrombosis, involving the thigh and leg, and in 3 of 
these there was a previous history of admission to 


hospital. In 2 of the 4 cases there was a previous 
history of venous thrombosis occurring post- 
operatively (splenectomy 4 months previously, 


gastrectomy 5} years previously) in the left lower 
limb. However, on dissection of the lower limbs 
the thrombus was found to be bilaterally symmetrical. 
In 8 additional cases there was a previous history of 
admission to hospital varying between I and 7 years 
previously. 
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There were 3 cases where the period of confine- 
ment to bed during the last fatal illness was not 
accurately known, thus precluding their inclusion 
with the 39 cases described, in which old thrombotic 
episodes were found. In 2 of these there was a 
history of venous thrombosis of the lower limb 1} 
years and 3 years previously. In the latter case an 
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of incidence of old thrombosis with advancing age 
is seen, with the exception of the youngest age. 
group (40-50 years). In this latter group, however, 
4 of the 6 cases with old thromboses had a history 
of previous hospital admissions for a minimal period 
of 3 weeks, and there was a history of venous throm- 
bosis in 1 case. The remaining 2 cases in this 


Table 1X.—DISTRIBUTION OF THROMBI IN VEINS OF THE LOWER LIMB 














AGE OLD EPISODES TOTAL NUMBER CASES OF THROMBOSIS WITH PREVIOUS 
(years) NUMBER OF CASES OF CASES HOsPITAL ADMISSIONS 

40-50 6 25 (24 per cent) 4 (67 per cent) 

50-60 5 44 (iI per cent) 3 (60 per cent) 

60-70 9 61 (1I§ per cent) 2 (22 per cent) 

70-80 13 54 (24 per cent) 4 (30 per cent) 

80-90 6 16 (38 per cent) _ 
Total 39 














extensive organized pulmonary embolus was found 
involving the right lower lobe of the lung, although 
no embolus had been recognized clinically. How- 
ever, a history of right lower lobar pneumonia with 
radiological opacity developing during hospital 
treatment was obtained. 


DISCUSSION 


The literature on the incidence of venous throm- 
bosis in the general population is small. Raeburn 
(1951) found that 19 of 35 cases of venous throm- 
bosis showed evidence of recurrent thrombosis, but 
no further details were given. Wetterdahl (1954) 
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Fic. 269.—Incidence of previous hospital admissions in cases 
showing old thromboses. 


treated 136 cases of venous thrombosis of the lower 
limb of which 46 gave a previous history of venous 
thrombosis. Gjores (1954) obtained a history of 
venous thrombosis in 183 of 8560 of the general 
population in certain districts of Sweden. However, 
the clinical criteria for the diagnosis of venous 
thrombosis of the lower limbs, particularly the legs, 
are insensitive and necropsy study with full histo- 
logical examination would seem the only certain way 
of obtaining that information. 

Muscular activity declines with advanced age 
and in addition there is strong anatomical evidence 
of an increased liability to venous stasis during 
muscular inactivity. These changes are reflected 
in the results outlined in which a progressive increase 


group were firstly, a large chronic gastric ulcer, and 
secondly, a fatal motor-cycle accident. 

It is possible that the history of hospital admis- 
sions was incomplete, particularly in the older age- 
group, where an accurate history may be uncertain 
(Fig. 269). However, in 39 cases there was only 
I case where the extent of the previous thrombosis 
made it seem reasonably certain that a previous 
illness of some severity had occurred. This was a 
man who died within 3-4 days of admission from 
cardiac infarction, in whom a past history was 
unobtainable owing to previous sedation with 
morphine. 


SYMPTOMS AND SIGNS OF VENOUS 
THROMBOSIS OF THE LOWER LIMB 


The signs and symptoms of venous thrombosis 
during life in the 253 patients were investigated by 
reference to the case histories and discussion with 
the medical and surgical staff at necropsy. 

Many of the patients who died had evidence of 
pyrexia (d’Allesandro, 1953) in the days or weeks 
preceding death, but necropsy findings generally 
disclosed disease which in itself was sufficient to 
account for this without invoking venous thrombosis 
as a possible cause. Nevertheless, the large volume 
of blood trapped in the venous system would seem 
a potent pyrexial agent in cases with extensive venous 
thrombosis, but it is difficult to exclude other causes 
of pyrexia. Venous thrombosis should be suspected 
in all cases of irregular pyrexia which fail to respond 
to antibiotics. 

Tachycardia out of all proportion to the degree 
of pyrexia is invoked as a useful clinical sign 
(Ochsner and DeBakey, 1943). No evidence was 
obtained that this was any more than an occasional 
occurrence and the difficulties of detecting this 
sign are considerable in the presence of cardiac 
disease with arrhythmia. 

Clinical cedema of minimal to gross degree was 
seen in all occlusive iliocaval and iliofemoral throm- 
boses and in some common femoral vein thromboses 
of the lower limb (Fig. 270). Cidema depends 
partly on the hydrostatic pressure within the veins 
and capillaries which may be influenced in several 
ways. The veins may be obstructed by thrombus, 


but the venous bed is very large and thrombosis 
must be extensive before any appreciable effect on 
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VENOUS THROMBOSIS 
the venous return, and hence the hydrostatic 
pressure within the veins, is made manifest. The 
sition of the lower limb has great influence on 
the hydrostatic pressure within its contained veins. 
Fisendorf (1949) recommends that patients with 
suspected venous thrombosis should be examined 
after the lower limb has been in the dependent 
position for some time. The cases examined were 


‘ 





thrombosis. The 


vein 
thrombus extends above the termination of the internal 


Fic. 270.—Common_ femoral 


saphenous vein. Clinical edema was present. Oidema of 
the horizontal limb is not clinically obvious until thrombus is 
extensive owing to the numerous venous anastomoses. It is 
essential to examine the patient supine, and uncovered from 
the waist downwards, to detect early edema. 


mainly confined to bed with the lower limbs in the 
horizontal position. In these circumstances, clinical 
edema was not usually detected unless the thrombus 
occluded the common femoral vein and effectively 
obstructed its tributaries, which form the main 
anastomotic venous pathway between the upper part 
of the thigh and abdomen (Edwards and Roebuck, 
1947). However, at necropsy evidence of sub- 
cutaneous cedema in the leg was found in the 
majority of cases where the lumen of the femoral 
vein was obliterated by thrombus, even though 
its magnitude was insufficient for detection by 
clinical methods. The presence of asymmetrical 
edema of the lower limbs is always suggestive of 
venous thrombosis. 

Stagnation of venous flow within the superficial 
veins occurs when the main venous channels are 
obstructed by thrombus. Thrombosis of the 
termination of the internal saphenous vein was seen 
in several cases of common femoral thrombosis 
(Figs. 270, 271), and similarly the external saphenous 
vein in popliteal vein thrombosis. Sudden blocking 
of the venous return from the lower limb by a 
rapidly extending iliofemoral or iliocaval throm- 
bosis will cause a temporary standstill of the venous 
return. The resultant capillary stagnation may 
impart characteristic blue colour to the skin, the 
so-called phlegmasia cerulea dolens (Grégoire, 
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1938), although this may be transitory or masked 
from the outset by subcutaneous cedema (phlegmasia 
alba dolens). Cutaneous petechial haemorrhages are 
common in both ‘ blue’ and ‘ white’ legs. Usually 
the venous stasis is only transitory and is relieved by 
the dilatation of venous anastomoses. Rarely, 
extensive thrombosis of the anastomotic veins or 
even capillaries may occur with the production of 
prolonged circulatory arrest with gangrene of the 
skin and subcutaneous tissues beginning in the foot 
and extending up the leg (Figs. 272-275). 


4 
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Fic. 271.—Left common femoral vein. Thrombus arising 
upon valves at the termination of the internal saphenous vein. 
The thrombus was detached as an embolus. Two separate 
emboli were found which were similar in appearance. One 
of them probably arose from the right common femoral vein. 
A, Internal saphenous vein; B, Emboli found in main pul- 
monary artery. 


Arterial spasm has been invoked as a complica- 
tion of some cases of thrombosis, particularly phleg- 
masia alba dolens. DeBakey, Burch, and Ochsner 
(1939) demonstrated a diminution of arterial pulsa- 
tion in the legs of dogs after ligation of the main 
veins. Nevertheless, no conclusive evidence is 
available that arterial spasm has any major aetio- 
logical importance in the production of ‘ white 
legs’ (Murley, 1950). It seems probable that 
the white surface of the limb seen in some cases 
is due to poor circulation in the skin aggravated by 
oedema. 

Pain was a symptom in several cases of iliocaval, 
iliofemoral, and common femoral thrombosis. In 
only one case was a diagnosis of venous thrombosis 
made during life where the thrombus was limited 
to the leg. 

Pain is the only important symptom of venous 
thrombosis and may have a variety of causes. A 
generalized heavy dull ache is common in the 
cedematous limb. Similarly the ‘ bursting’ pain 
during exercise experienced in the post-thrombotic 
syndrome is well known. Superficial thrombosed 
veins may be tender and the overlying skin may be 
inflamed. The fourth type is usually referred to 
the extremity, may be severe, and is sometimes 
associated with muscular spasm. This type of pain 
is probably related to muscle and nerve ischemic 
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anoxia (Ochsner and DeBakey, 1941) and is most 
common in the calf and the foot, which are the 
commonest sites of venous thrombosis in the lower 
limb. The occurrence of leg pain of this type should 


not be regarded as evidence that the thrombus is 
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Fic. 272.—Soleus and gastrocnemius muscles in gangrenous 
‘thrombophlebitis’. A, Posterior tibial and peroneal veins ; 
B, Soleus veins ; C, Gastrocnemius veins. Note the extensive 
venous circulation of the soleus muscle. Blood pools in the 
veins of the soleus muscle when the lower limb is supine, as 
the soleus veins lie on a lower level than the posterior tibial 
and peroneal veins. See Figs. 273, 274, and 275. 
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* thrombophlebitis ” 
See Figs. 272, 273, and 275. 


Fic. 274.—Gangrenous in phlegmasia 


cerulea dolens (Grégoire). 


confined to the leg, or that it has started in the leg. 
Thus a primary thrombosis of the thigh veins, with 
coagulation of the contained venous blood, would 
produce a gradient of anoxia, which would be more 
severe peripherally, with the production of peri- 
pheral symptoms. 


CONCLUSION 


The clinical diagnosis of venous thrombosis of 
the lower limbs and particularly the leg is insensitive. 
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FIG. 273.—Case 161, male, §3 years of age. Gangrenous 
‘thrombophlebitis’. ‘ Stagnation” thrombus in an intra- 
muscular vein of the soleus muscle. A, Organization. Note 
the thin vein wall; the thrombus is composed of red blood- 
corpuscles ; there is absence of retraction of the thrombus 
and conspicuous cedema of the muscle fibres. See also Figs. 
272, 274, and 275. Masson’s trichrome. (* 30.) 





FIG. 275.—C2se 261. Iliocaval thrombosis; gangrenous 
“thrombophlebitis . Skin of leg above the level of gangrene. 
A, Capillary thrombi. In rare cases the thrombosis of veins 
of the lower limb becomes so extensive that the circulation is 
arrested. The limb is grossly edematous, the skin may be 
white (phlegmasia alba dolens) or blue (phlegmasia cerulea 
dolens) in colour and gangrene begins peripherally and extends 
proximally. The prognosis is poor. See Figs. 272-274. 
Masson’s trichrome. (* 300.) 


PULMONARY ARTERIAL EMBOLISM 


Pulmonary Arterial Embolism in Surgical 
Operation Cases.—Surgical operations were per- 
formed on the cases in Class 7, and 12 of the 18 
cases in Class 3. There were 18 cases of pulmonary 
arterial embolism (average age 7I years) in 
Class 7 and Class 3. Death was due to embolism 
in I2 cases. There were 16 cases (II men, § 
women) of pulmonary embolism (average age 70 
years) in the Class 7 cases, and pulmonary 
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embolism was considered the cause of death in 


12 cases. 


In 3 cases a fatal outcome was certain 


(i case of carcinoma of the urinary bladder, 
2 cases of biliary peritonitis, excluding pulmonary 
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170.—Recurrent attacks of chest pain, with 


hemoptysis on one occasion and a persistent pyrexia. 


The clinical diagnosis was lobar pneumonia. 


Thrombosis 


of the veins of the lower limb had certainly started before 


operation. 


Table X.—PULMONARY ARTERIAL EMBOLISM IN SURGICAL OPERATION CASES 
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Post- 
CASE . . = : MODE OF CAUSE OF : : 
No. SEx AGE OPERATION BED-REST eee Onset DETACHMENT ORIGIN OF EMBOLISM 
81 F. 53 Cholecystectomy, bile | 4-5 d 4-s d. Gradual deteriora- Not known Leg veins 
peritonitis tion 
106 M. 75 Cataract extraction 6-7 d 3-4 d. Sudden collapse Climbing into bed | Left common femoral 
from wheel-chair vein 
following visit to 
toilet 
118 F. 61 Appendicectomy 7-8 d 7-8 d Sudden dyspnoea Defecation Left common femoral 
and cyanosis vein and right leg 
123 I 69 Femoral hernia (right) | 8-9 d 8-9 d Sudden dyspnea Returning from Right external iliac vein 
and cyanosis toilet 
134 F, 73 Local mastectomy 10-11 d. 9-10 d. Sudden, during night | Not known Right external iliac vein 
and common femoral 
vein 
136 M. 78 Fracture, right femur | 10-11 d. 8-9 d. Sudden collapse — Right common femoral 
vein 
139 | M. 74 Prostatectomy 11-12 d. 8-9 d. Sudden collapse Walking about Right common femoral 
vein 
1§2 M. 7° Laparotomy 12-13 d. 2-3 d. Sudden dyspnea Not known Right common femoral 
and cyanosis vein 
165 M. 67 Prostatectomy 16-17 d. 15-16 d. Post-operative Not known Right common femoral 
pyrexia and : vein 
bronchopneumonia 
166 M. 59 Cholecystectomy 19-20 d. 15-16 d. Post-operative No history Left common femoral 
(peritonitis) pyrexia vein 
170 M. 72 Cataract 19-20 d. 15-16 d. Dyspneea and chest | While being sat | Not known 
pain up in bed 
185 F. 80 Fracture of left femur | 2-3 wk. —_ Gradual deteriora- Not known Left femoral vein 
tion 
189 M. 70 Gastrectomy 15-16 d. 2-3 d. Sudden dyspnea Getting into bed | Right leg vein 
after bed-making 
199 M. 70 Prostatectomy 20-21 d. 5-6 d. Dyspneea and chest | Not known Left common femoral 
pain vein 
205 M. 74 Prostatectomy 23-24 d. 11-12 d. Sudden collapse _ Right common femoral 
vein 
239 F. 81 Appendicectomy 6-7 wk. 6-7 wk. Gradual deteriora- Not known Right common femoral 
tion vein 
237 M. 67 Carcinoma of bladder | 7-8 wk. 25-26 d. Gradual deteriora- Not known Right external iliac vein 
tion 
252 M. 61 Gastro-enterostomy Uncertain | Uncertain | Gradual deterioration | Not known Leg veins 



































embolism), and in 2 further cases pulmonary embo- 
lism was only one of the factors concerned in death. 
Two additional cases had undergone operations for 
malignant disease (stomach and prostate). Thus, 
in the 16 cases of pulmonary embolism there were 
3 cases of malignant disease, 1 of which was in- 
operable. Thirteen of the 16 cases followed 
abdominal operations, of which 4 were prostatec- 
tomies. There were 2 cases of pulmonary embolism 
among Class 3 cases (Cases 136, 185). Full details are 
given in Table X. 


Mode of Death.—In 9 cases there was sudden 
dyspnoea and collapse with cyanosis and 6 cases died 
within 5 minutes, I case within 2 hours, and I case 
within 24 hours of the onset of symptoms. 

There were 9 cases where pulmonary embolism 
was not recognized during life. 


Case 205.—Pre- and post-operative pyrexia with signs 
in the chest. Embolism occurred about the time of 
operation. 

Cases 166, 237, 239.—Three cases where pulmonary 
embolism was regarded as merely a factor in the cause of 
death. 

Case 136.—Sudden collapse 9 days before death during 
manipulation of a fractured femur. 

Case 185.—Fractured left femur 
deterioration and death. 

Case 152.—Laparotomy for suspected large bowel 
obstruction. Pulmonary embolism occurred 2-3 days 
later, but thrombus was present in the lower limbs before 
operation. 

Case 81.—Cholecystectomy followed by bile peri- 
tonitis. Multiple small emboli. 


Thrombosis of the veins of the lower limbs was 
considered to have preceded operation in § of the 
18 cases of pulmonary embolism (Cases 106, 136, 


with gradual 
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152, 170, and 205), where operation was delayed 
for various reasons for 2 days (Case 136), 4 days 
(Cases 106 and 170), 9 days (Case 152), 11 days 
(Case 205), and 13 days (Case 189). Im 2 cases 
where operation was delayed for 13 days (Case 189) 
and 15 days (Case 199) thrombosis was considered 
to have started about the time of operation. 

Clear histological evidence of recurrent pulmonary 
embolism was obtained in 4 cases (Cases 106, 170, 
205, and 237). 

Lung infarcts were seen in only 3 of the 18 cases 
(Cases 170, 205, and 237). 

Obesity (i.e., more than 6 cm. thickness of fat on 
the anterior abdominal wall) was present in 2 cases. 
The body size was exceptional in I case (Case 106, 
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(range 46-80 years). 
men. 

The pulmonary embolus was considered respon- 
sible for death in 6 cases. 


Case 192.—Pulmonary sarcoidosis where embolism 
preceded death by several days. 

Case 108.—Congestive cardiac failure. Death 
occurred within 20 minutes of the onset of symptoms. 

Case 162.—Bleeding gastric ulcer. The signs of 
embolism were mistaken for a further hemorrhage from 
the ulcer. 

Case 1§9.—Pernicious anemia complicated by acute 
mania. Sedation was necessary. 

Case 191.—Mental disorientation. Prolonged sedation. 

Case 253.—Back pain treated by immobilization in a 
plaster jacket. 


There were 13 women and 3 

































































weight 17 stone), and in this instance the fatal Full details are given in Table XI. 
Table XI.—PULMONARY ARTERIAL EMBOLISM IN NON-OPERATION CASES 

‘aoe Sex | AGE DISEASE BED-REST MoDE OF ONSET md ORIGIN OF EMBOLISM 

108 I 70 Congestive cardiac failure | 7-8 d. Sudden dyspnea and | Not known Right femoral vein 
cyanosis 

147 I 72 Cerebral hemorrhage 12-13 d. Unconscious through- | Not known Right leg 
out illness 

1§9 F, 66 Pernicious anemia 13-14 d. Gradual deterioration Not known Right or left femoral vein 

162 F. 69 ema gastric 13-14 d. Sudden dyspnea Not known Right femoral vein 

ulcer 

165 F. 59 Congestive cardiac failure | 2-3 wk. Gradual deterioration Not known Left leg vein 

19! F, 63 Mental disease 2-3 wk. Sudden collapse Getting out of bed Right femoral vein 

192 M. 46 Pulmonary sarcoidosis 2-3 wk. Dyspnea and cyanosis | Not known Left femoral vein 

200 I 80 Senile dementia 3-4 wk. Gradual deterioration Not known Left or right leg vein 

218 I 77 Bronchopneumonia 4-5 wk. Gradual deterioration Not known External iliac vein 

219 I 75 Chronic nephritis 4-5 wk. Gradual deterioration Not known Right and left leg vein 

238 F, 48 Cerebral tumour 5-12 wk. Gradual deterioration | Not known Right femoral vein or 
(right hemiplegia 2 common femoral vein 
wk. before death) 

242 F. 59 Carcinoma of colon Uncertain Gradual deterioration as Leg veins 

243 M. 76 Pneumonia Uncertain Gradual deterioration — Leg veins 

248 I Z 70 Carcinoma of beeast Uncertain Gradual deterioration -- non Right femoral vein 

250 F. 78 Diverticulitis Uncertain Gradual deterioration — Leg veins 

253 M. 50 Low back pain and severe | 6 wk. Repeated attacks of | Not known Inferior vena cava, left 

sciatica of left lower respiratory infection common femoral, _ iliac 
limb vein 























embolus was detached from the leg where the veins 
were found to be very large. 

The embolus was detached from the right 
common femoral vein or superficial femoral vein in 
7 cases, including 1 case where the thrombus 
extended into the external iliac vein. In 4 cases 
the embolus was detached from the left common 
femoral vein, including I case where an additional 
embolus was detached from the right leg veins. 
The origin of the embolus was the right external 
iliac vein in 2 cases and the leg veins in 3 cases, I 
of which was massive. In 1 case the primary site 
was not determined. 

Pulmonary Arterial Embolism in Non- 
operation Cases.—There were 16 cases of pul- 
monary embolism in patients who had not 
undergone operations. 


The average age was 67 years 


Sudden death occurred in 2 cases, and gradual 
deterioration in 4 cases. In the remaining 10 cases 
pulmonary embolism was a contributory factor to 
death, although only an incidental finding at necropsy. 

The emboli were detached from the inferior vena 
cava (I case), external iliac vein (1 case), right femoral 
and common femoral vein (5 cases), left femoral 
and common femoral vein (1 case), from one or other 
femoral veins (1 case), and calf veins (7 cases). 

In 3 of the 16 cases the embolus was organizing 
and had obviously been detached from 4 to 7 days 
preceding death. These 3 cases had been confined 
to bed for 2-3 weeks (Case 192) and 4-5 weeks 
(Cases 218, 219). In an additional case, right hemi- 
plegia had developed 2 weeks before death and the 
embolus had been detached from the right common 
femoral vein. 
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VENOUS THROMBOSIS 
There was evidence of recurrent emboli in Case 
253 over a period of several weeks. 


DISCUSSION 


There were 43 patients upon whom surgical 
operations had been performed. In addition, there 
were 12 cases of traumatic injury to the lower limbs 
who had operations or manipulations. There 
were 18 cases of pulmonary embolism among the 
55 cases. 

There were 198 cases where no surgical opera- 
tions had been performed and pulmonary embolism 
occurred in 16 cases (Table XII). 

The surgical operation cases show a very high 
detachment rate of thrombus from the thigh veins. 
Thus Class 7 patients with thigh vein thrombosis 
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in which a definite mechanical cause of detachment 
of the thrombus was proved, occurred between 6 
and 12 days’ confinement to bed, when the thrombus 
was in the formative stage. In 3 cases the mechanical 
agent was defzcation in the toilet (not bed-pan) ; 
getting into or sitting up in bed, 3 cases; walking 
about, I case. 

There was only one case among the non-opera- 
tion cases where a definite history of detachment 
was obtained. This disparity between surgical 
operation and non-operation cases is partly explained 
by the difference in mobility, for the sudden onset of 
symptoms in ambulant cases is more likely to be 
recognized. 

Formation of thrombi and their detachment is 
encouraged by sudden alteration in venous flow. 


Table XII.— PULMONARY EMBOLISM IN TOTAL NUMBER OF CASES 

















TOTAL ORIGIN ToTAL CASES TOTAL 
TOTAL CASES PULMONARY eg WITH THIGH CASES VEIN 
EMBOLISM Thigh Leg VEIN THROMBOSIS THROMBOSIS 
Veins Veins 
43 surgical operation cases 
Class 7 16 13 3 20 32 
12 traumatic operation cases 
Class 3 2 2 _ x I 
198 non-operation cases 
Classes 1, 2, 5, 6 is 9 7 35 93 
Total—253 34 24 10 63 136 




















totalled 20 and pulmonary embolism from the thigh 
veins occurred in 13 cases. In the Class 7 and Class 3 
cases combined, pulmonary embolism occurred in 
15 of the 28 cases of thigh vein thrombosis. 

Detachment of the embolus will depend upon 
mechanical stresses inflicted on the thrombus. 
Furthermore, detachment is more likely to occur 
at an early stage in the development, for the current 
of blood passing a thrombus will act as a potent 
mechanical agent. Barker, Nygaard, Walters, and 
Priestley (1941) found that 24-3 per cent of the cases 
of pulmonary embolism had no clinical symptoms 
of venous thrombosis and only 5-2 per cent of fatal 
emboli were preceded by a clinically diagnosed 
iliofemoral thrombosis. It has been demonstrated 
(Chapman and Linton, 1954) that the venous pres- 
sure rises to a high level during the Valsalva 
manceuvre as practised by some patients during 
defecation. Also the sudden onset of muscular 
contraction in a previously inert limb will suddenly 
increase the velocity of the venous return and may 
cause detachment of the thrombus. As soon as 
extensive venous thrombosis has taken place within 
the lower limb with obliteration of the lumen of 
the main channels, detachment would seem less 
likely, as a stream of blood no longer washes past 
the thrombus. 

Nevertheless, reflux of blood from the external 
iliac vein during the Valsalva manceuvre may occur, 
and by dilating the common femoral and femoral 
veins may strip the thrombus from the vein wall, so 
that sudden rebound of blood within the veins of 
the lower limb on expiration may cause detachment 
of the thrombus. 

These points are illustrated by the results which 
show that 5 of the 7 cases of pulmonary embolism 


Venous flow is greatly reduced during surgical 
operations and during prolonged surgical procedures 
under anesthesia, particularly where muscular 
relaxant drugs are used. Therefore, thrombosis 
commonly starts in the post-operative period. The 
incidence of venous thrombosis during the first 
week of bed-rest in this series generally is low, but 
the incidence in surgical operation cases is much 
higher (55 per cent in this series of patients dying 
after surgical operation). However, this early 
incidence of venous thrombosis is due to leg vein 
thrombosis which is an uncommon origin of 
fatal embolism (1 case in this series). The 
more dangerous thigh vein thrombosis was not 
seen in this series of cases until after 6 days’ bed- 
rest. 

Thrombosis may precede operation if the patient 
has been confined to bed for several days before 
operation, or the surgical operation with attendant 
venous stasis may precipitate thrombosis on an 
already damaged venous endothelium. Thrombosis 
in the thigh veins is particularly influenced by venous 
stasis in the region of the inguinal ligament which 
depends on position and inertia in bed. The 
common femoral vein is readily distorted at the 
inguinal ligament when the thigh is placed at right 
angles to the trunk and venous stasis is thus aggra- 
vated. Surgical operations such as prostatectomy 
(4 of the 18 cases of pulmonary embolism) which 
promote venous stasis at this site are particularly 
liable to precipitate thigh vein thrombosis and hence 
pulmonary embolism. Hence, Barker and Coun- 
sellor (1939) state that the incidence of thrombo- 
embolism was 0-7 per cent of all operations, 1-6 per 
cent of the laparotomies, and 2-7 per cent of pelvic 
operations. 
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Death in Pulmonary Embolism.—Dietrich 
(1932) states that death occurs after two-thirds of 
the pulmonary circulation has been obstructed, but 
Mann (1917) could find no correlation between the 
size of the embolus and death. Death from pul- 
monary embolism may occur immediately from 
acute cor pulmonale resulting from obliteration of 
the pulmonary artery. If the patient survives the 
original impaction of the embolus, further growth 
of the thrombus may occur, particularly in the 
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Fic. 276.—Breaking down infarct of lung. A, Abscess 
cavity surrounded by consolidated lung; B, Embolus in 
pulmonary artery. 


pulmonary arterial branches which are largely 
obstructed by the embolus. Propagation of the 
thrombus within the arterial tree may obliterate the 
circulation to an area of lung. This may be 
temporary, and there is evidence that temporary 
intra-alveolar hemorrhage and cedema may occur 
(Hampton and Castleman, 1940) without infarction, 
with the production of transient X-ray opacity. 
Where propagation of the thrombus is extensive 
death may ensue, but if the patient survives, an infarct 
may be produced. The resulting dead tissue provides 
a suitable culture-medium for organisms, and the 
formation of lung abscesses may be a sequela (Fig. 
276). Rarely, a chronic form of cor pulmonale may 
be produced, death following within weeks, months, 
or years after the original embolus (Belt, 1934). 
Survival is possible after even large pulmonary 
emboli, but severe damage to the lung inevitably 
results (Fig. 277). 


THE PROBLEM OF PULMONARY 
EMBOLISM 

The problem of pulmonary embolism remains 
formidable. Allen (1946) reported a reduction of 
the incidence of fatal pulmonary embolism from 3 
in 1000 to I in 800 by careful attention to the 
prevention of venous stasis. In addition, the 
improvement of surgical technique, anesthetics, 
the advent of chemotherapeutic drugs and anti- 
biotics, and blood transfusion have played a part in 
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this success. Their benefit, however, brings dis. 
advantages, for they make possible larger and more 
extensive procedures which in themselves promote 
venous stasis and hence thrombosis. The main 
problem is to prevent the ‘ trough of inertia’ which 
follows the admission of a fully mobile patient to 
bed, whereby the physiological environment js 
entirely altered. 





FIG. 277.—Case 241. 


Pulmonary y 
occurred 3 years previously during treatment for congestive 


artery. Embolism 


cardiac failure in hospital. A, The advanced but still incom- 


plete organization; B, Entombed congregation of macro- 

phages containing hemosiderin. Incidental findings at 

necropsy were collapse and fibrosis of right lower lobe of lung. 

Ehrlich’s hematoxylin and eosin. (* 300.) 

Prevention of Thrombosis.—Venous throm- 
bosis is dependent upon venous stasis which develops 
during bed-rest. The only solution to the problem 
of pulmonary embolism is the prevention of venous 
stasis. Once the thrombus has formed the patient 
is in danger and the train of events which may lead 
to pulmonary embolism is set in motion. The 
occurrence of thrombosis should be regarded as a 
failure of medical and surgical treatment, since the 
cause of thrombosis during hospital treatment should 
in itself be preventable. 

Prophylaxis.—The prophylaxis of venous stasis 
should begin immediately the patient enters hospital, 
and the treatment must be planned with this object 
in mind, under the direct supervision of the medical 
staff. The accent must be on mobility throughout 
the period of hospital stay. Many patients are 
unnecessarily confined to bed for long periods for 
the convenience of the medical and nursing staff. 
A ward of mobile patients presents a disorderly 
appearance which is against the established tenets 
of nursing tradition. It is therefore useless to 
delegate responsibility of ambulation to the nursing 
staff. This attitude is condoned by the medical 
staff who usually insist in confining the patients to 
bed or chairs during ward rounds, which in some 
hospitals succeed one another for the greater part of 
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VENOUS THROMBOSIS 
the day. The interest of the patients would be 
better served, however, if the doctors insisted on 
activity and mobility during these occasions and 
derived satisfaction from the general turmoil, instead 
of the silence of immobility. 

Venous Thrombosis and Bed-rest.—Con- 
finement to bed is often synonymous with muscular 
inactivity. Active movements with frequent altera- 
tion of position are essential to produce an increased 
level of basic muscular activity, in order to prevent 
venous stasis. ‘Tethering the patient to the mattress 
by taut sheets and other similar nursing practices 
which restrict movements in bed should cease. It 
has been claimed (Payling Wright and Osborn, 
1952) that elevation of the foot of the bed causes an 
increased rate of venous return, but reference to the 
anatomy of the legs shows that mere elevation is 
insufficient to drain the intramuscular veins of the 
soleus muscle. The phrase ‘ keep the toes moving’ 
is common advice, but while exercising the anterior 
muscles of the leg, the important soleus muscle is 
little utilized. Movements of the foot have only a 
minor effect on venous stasis occurring at the 
inguinal ligament. The adoption of the Fowler 
position for prolonged periods, besides aggravating 
stasis at the inguinal ligament, also maintains the 
dependent position of the soleus muscle and encour- 
ages venous stasis in the intramuscular veins of the 
leg. Dependent drainage of the intramuscular veins 
of the soleus muscle will only be obtained when the 
patient is lying on the side or in the prone position. 
However, there is no ‘ short cut’ to the prevention 
of venous stasis, which may only be offset by 
assiduous attention to position and mobility in bed. 

Early Ambulation.—The accent on early 
ambulation as a means of reducing venous stasis has 
brought success, but caution has been expressed by 
Blodgett and Beattie (1946), Canavarro (1946), 
and Powers (1947). The rationale of early ambula- 
tion is dependent on the abolition of venous stasis 
after surgical operations by exercise. Provided no 
thrombus has formed in the meantime this is a 
satisfactory procedure. Once thrombosis has 
occurred, however, sudden episodes of muscular 
activity may cause detachment and consequent 
embolism. In view of the fact that thrombosis 
begins after a few days of inertia in bed, mobility 
at this stage may be dangerous. 

Anticoagulants and Venous Thrombosis.— 
The use of anticoagulants, prophylactically or 
therapeutically, is in itself a confession of inadequacy 
or failure of hospital treatment. The therapeutic 
use of anticoagulants is directed to halt the extension 
of the thrombus. This is important, not so much in 
the prevention of pulmonary embolism, since embo- 
lism often occurs before clinical signs are manifest, 
but to minimize as much as possible the conse- 
quences (the post-thrombotic syndrome) of damage 
to the veins of the lower limb. 
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BIOPSY OF BREAST TUMOURS 


By ANNE GIBSON anp GWENDOLINE SMITH 


SOUTH LONDON HOSPITAL FOR WOMEN AND CHILDREN 


CANCER of the breast is the cause of the highest 
mortality from malignant disease in women, and the 
death-rate seems to be rising in spite of advances in 
treatment. Prognosis is still thought to be improved 
by early diagnosis, and therefore any method which 
may render that more speedy and more certain 
deserves full consideration. 

While the disease can frequently be diagnosed 
on clinical signs alone, there are many breast swellings 
where this is not possible and some form of 
biopsy is essential. Three methods are available : 
excision, incision of the tumour, and aspiration 
biopsy. It occurred to us that aspiration biopsy 
would have great advantages over the existing method 
of excision and frozen section, especially if used 
in conjunction with Dudgeon’s technique for cell 
diagnosis. 

Aspiration biopsy is not a new procedure. The 
method appears to have been first used for breast 
tumours about 1930, and the technique evolved by 
Martin and Ellis (1930) was reported by Stewart 
(1933). During the last twenty years many opinions 
have been expressed as to the value of this method. 
Adair (1949), using the Martin and Ellis tech- 
nique at the Memorial Hospital, New York, 
considers aspiration the best method of biopsy if 
the tumour is easily accessible. He deems it safe, 
simple, and reliable. Sayago (1942) favours aspira- 
tion biopsy because it is less liable to disseminate 
cancer cells and causes little inconvenience to the 
patients. 

In the 1949 edition of Christopher’s Textbook 
of Surgery, Haagensen and Stout do not favour 
aspiration biopsy as they feel it may squeeze carcin- 
oma emboli into the veins ; but in the 1956 edition 
Macdonald thinks that the theoretical dangers of 
needle biopsy are entirely speculative and has found 
no adverse effects attributable to this procedure in 
a follow-up of many cases. 


In this country there have been few in favour of 
this procedure. Cathie (1938) obtained a figure of 
60 per cent correct diagnoses from aspiration biopsy 
of 133 swellings which included §0 breast cases. He 
considered that where incisional biopsy was contra- 
indicated, the diagnostic information gained by 
aspiration biopsy outweighed the theoretical dis- 
advantages. Atkins (1952) thinks that to insert a 
hollow needle into a breast is neither useful nor safe, 
but on the other hand, Patey and Nurick (1953) 
consider it both valuable and harmless. 


CLINICAL MATERIAL 


In this hospital a considerable number of breast 
cases are seen and our experience is based on an 
average of 250 new cases seen by one of us (G. S.) 
per annum, and on 150 cases examined histologically 
(A. G.) per annum. This report is based on a series 
of 106 cases which we have grouped in the following 
way : (1) Cases of undoubted carcinoma ; (II) Clini- 
cally suspicious tumours; (III) Clinically simple 
tumours ; (IV) Post-irradiation cases; (V) Recur- 
rences. 


SURGICAL TECHNIQUE 


1. With General Anesthetic.—In patients 
with definite or suspected carcinoma in whom 
mastectomy is indicated, aspiration biopsy is not 
performed until the patient is anesthetized and 
fully prepared for major operation. 

A Io-c.c. all-glass syringe with Luer mount is 
used. It must be dry-sterilized and the piston must 
fit tightly, as considerable suction is required. The 
needle used is a No. 18 gauge. This is inserted directly 
into the centre of the tumour or suspicious area. 
Suction is applied and maintained while the needle 
is withdrawn. The aspirated material is then 


forcibly expressed from the needle on to the centre 
of a clean glass slide. 


On occasion it may be 
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ASPIRATION 


necessary to aspirate two or three areas of the breast 
and the axillary glands. A separate needle should be 
used for each insertion. 

If the nature of the tumour is uncertain clinically 
the anesthetic is maintained until the pathological 
report is received—a matter of ten minutes or so. 





A 


Fic. 278.—To show the scattering of cells. 





F1G. 279.—To show overall increase in size. 


A positive report of cancer cells is followed by a 
radical mastectomy. If the report is negative the 
suspicious area is excised and examined macro- 
scopically and by quick smears if necessary. 

2. With Local Anzsthetic.—This method is 
used for cases which are too advanced for surgery, 
in which X-ray therapy is indicated, and in those 
cases with suspected recurrences. Only o-1-1-0 ml. 
of 1 per cent novocaine is required for the skin 
and the procedure is then as with a general anzs- 
thetic. 


BIOPSY OF BREAST TUMOURS 


H. and E. A, Mastitis. (* 200. 


H. and E. 
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PATHOLOGICAL TECHNIQUE 


The method employed is that of Dudgeon and 
Patrick (1927). The material obtained by aspiration 


is fixed in Schaudinn’s fluid while it is still wet. 
then 


It is stained with hemalum and eosin, 








A, Benign. 320. 


dehydrated, cleared, and mounted as for paraffin 
sections, and is ready for examination in about 
5-10 minutes’ time. 

It cannot be stressed too much that wet fixation 
is essential. A study of preparations inadvertently 
allowed to dry will soon convince anyone that the 
pattern and morphology of the cells in those parts 
which have dried first are blurred, and the diagnosis 
from them is difficult, if not impossible. We believe 
this vital difference in technique may account for the 
difficulties which some pathologists have had in 
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giving their surgeons reliable help. Where cases 
have been treated with X rays first, the diagnosis is 
on occasions more difficult because of the effect of 
radiation on cell morphology. If, however, the 
surgeon’s needle strikes fresh actively growing car- 
cinoma, the cells are as characteristic as in untreated 
cases. 
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Fic. 280.—Variation in size. H. and E. (* 320.) 





FiG. 282.—Prominent nucleoli. H. and E. (x 320.) 


With good preparations the following observa- 
tions can be made which point to malignancy :— 

1. The number of cells and scatter. The ease 
with which malignant cells are detached is an 
important point in diagnosis, a very cellular film 
being in favour of malignancy. Some benign lesions, 
however, may produce a cellular film, but here the 
cells tend to hang together in a mosaic of cells of 
uniform size, shape, and staining. (Fig. 278.) 

2. Overall increase in size. (Fig. 279.) 
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3. Variation in size and shape of the cells and 
their nuclei. (Fig. 280.) 

4. Variations in staining due to the aggregation 
of chromatin around the periphery of the nucleus. 
(Fig. 281.) 

5. Prominence and irregularity in shape and 
numbers of the nucleoli. (Fig. 282.) 





Fic. 281.—Variation in staining. H. and E. (»* 320. 

6. Mitotic figures. In this connexion it must 
be remembered that mitotic figures merely denote 
active growth and are not pathognomonic of malig- 
nancy. In the case of breast carcinoma mitotic 
figures are often difficult to find. 


RESULTS 


Group I (36 cases)—The malignant nature of 
the growth was in no doubt and aspiration biopsy 
was performed in order to gain experience of the 
method. In those cases suitable for radical mastec- 
tomy the aspiration biopsy was carried out in the 
theatre immediately before the operation. In more 
advanced cases, suitable only for X-ray therapy, it 
was done under local anzsthesia. 

Of the 36 cases in this group carcinoma was 
reported in 32. One of these cases presented with 
enlarged axillary glands and no mass was found on 
palpation of the breast. Aspiration of the gland 
showed cells so like spheroidal-cell carcinoma of the 
breast that a radical mastectomy was forthwith per- 
formed. A small cancer was found when the breast 
was examined macroscopically and the section proved 
the diagnosis. Of the 4 negative cases, in 1 benign 
epithelial cells only were obtained ; in 2 there were 
no cells at all in the smear; in the fourth many 
cells were found, but the cells were small and had 
partially dried before fixation and were wrongly 
thought to be not malignant. 

Group II (41 cases).—We have included a 
considerable number of cases where the diagnosis 
could not be made with absolute certainty before 
operation. It is in this group that immediate 
mastectomy is so important if carcinoma is present 
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and yet so much to be avoided if the condition is 
simple. Of 41 cases, the correct answer was given 
in 36, of which 12 were malignant and 24 benign ; 
the latter included 4 inflammatory conditions. In 
the remaining § cases benign epithelial cells only 
were found in the smears, but a carcinoma was 
present. 

Group III (15 cases).—The method was used 
to gain experience of the appearances of benign 
epithelium, but in 3 cases malignant cells were 
found and the diagnosis of these was subsequently 
proved to be correct. 

Group IV (9 cases).—Aspiration biopsy was 
used to ascertain whether or not active carcinoma 
was present after irradiation. In 8 cases carcinoma was 
found and proved on section. In one no active cells 
were obtained and the section showed no activity. 

Group V (5 cases).—A small number of suspected 
recurrences were aspirated and the subsequent course 
of the cases proved that the aspiration findings were 
correct. 


EVALUATION OF RESULTS 


This small series of cases collected some three 
years ago shows that aspiration biopsy can be useful, 
although it has certain limitations. Our subsequent 
experience has confirmed our opinion of the 
usefulness of this procedure. 

Skill on the part of the surgeon in inserting the 
needle into the carcinomatous area is a sime qua non ; 
skill on the part of the pathologist in interpreting 
the slides must be acquired by study of smears 
obtained by scraping benign and malignant tissue, 
as in Dudgeon’s original technique. But that this 
knowledge can be acquired is as certain as that 
pathologists can learn to diagnose cells aspirated 
from bone-marrow in hematological cases. It must 
be remembered, however, that there is no one feature 
which is absolutely pathognomonic of malignancy. 

For obvious reasons aspiration biopsy is of little 
use where multiple swellings exist or where a single 
swelling is diffuse, but in all cases of localized swell- 
ing of the breast this method can be very helpful. 

It is used mainly in the theatre to replace the 
frozen section technique because it is quick, requires 
no special apparatus, and the technical details can 
easily be learned. A rapid confirmation of diagnosis 
by this means is of very great assistance to the 
surgeon who has to decide what operation to perform. 

In the Out-patient Department, aspiration biopsy 
can be carried out under local anesthesia, though 
care must be taken not to alter the morphology of cells 
by using too large a volume of anesthetic. If 
fluid is withdrawn or benign cells only are found 
in the smear patients are recommended for further 
observation or for excision of the swelling. If 
malignant cells are found the patient is admitted 
within 48 hours for the major operation. 

In cases of advanced carcinoma where excision 
or incision is contra-indicated, aspiration biopsy is 
ideal to confirm the diagnosis and to give a per- 
manent record of the type of cell present. As there 
is no damage to the skin, radiotherapy can be given 
at once. In this respect the method has great 
advantages over frozen sections. 

The errors were all in Groups I and II and were 
all of one sort, namely, failure to find malignant 


cells where a carcinoma existed. A report of ‘ no 
malignant cells’ must, therefore, be accepted with 
caution if the case is clinically one of carcinoma. 

The causes for failure can be either :— 

1. Surgical.— 

a. Failure to insert the needle into the centre of 
the tumour, especially when the tumour is small and 
the breast large and fatty. 

b. Blocking of the needle with fat. 

c. Local anesthetic which may dilute the speci- 
men and so reduce the number of cells available for 
survey. 

2. Pathological.— 

a. Technical.—We believe that much of the diffi- 
culty of interpretation experienced by older patho- 
logists was due to the fact that their methods allowed 
the film of cells to dry before fixation. This may 
occur in the thin parts of a film in the heat of an 
operating theatre. The cells then become blurred 
and lose all the characteristics by which malignancy 
is diagnosed. 

Too great haste in staining and mounting may 
produce unsatisfactory films, thus making diagnosis 
difficult. 

b. Interpretation.—From the study of cell morph- 
ology in breast cases it would appear that there are 
quite distinct cell types of carcinoma. Some of these 
are easy to diagnose ; some, which show much less 
variation in size and staining, are much more diffi- 
cult. The ease with which carcinoma cells become 
detached is an important point in favour of malig- 
nancy. 


SUMMARY 


Aspiration biopsy is a simple and speedy pro- 
cedure. Experience must be gained by studying 
material from both benign and malignant cases. 
Aspiration biopsy can then be very useful, but there 
are limitations. 

Negative results must be accepted with caution 
if the case is clinically malignant. 

Positive results are particularly valuable as a 
record in inoperable carcinoma before radiotherapy 
and as an index of progress afterwards. 
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A NOTE ON THE PATHOGENESIS OF CANCER IN THE BILHARZIAL BLADDER* 


By N. MAKAR 


PROFESSOR OF UROLOGY, CAIRO UNIVERSITY, EGYPT 


It is indeed a great honour for me to be in a position 
to give this lecture to the memory of the great Hunter, 
the father of surgical research, whose indefatigable 
pursuit of scientific truth has been and will ever 
continue to be a source of inspiration and encourage- 
ment. 


HISTORICAL 


According to certain Egyptologists (Kogier Ward, 
1945) both bilharziasis and cancer were referred to in 
the ancient Egyptian papyri. Thus ‘a’-a was the 
symbol for hematuria, and the “terrible disease ” or 
** disease of the Evil Spirit’ designated severe 
diseases, possibly malignant in nature. 

Historians of medixwval Egypt, mostly Arabs, 
related the existence of a disease among the men of 
Egypt which made them “* menstruate like women ” 
and, sometimes, suffer atrociously on passing urine 
(Ibrahim, 1948). 

During the last century celebrated physicians and 
surgeons, including Renoult, Larrey, and Pruner, 
described Egyptian hematuria at some length. 

In the light of our present knowledge, it may be 
surmised that by hematuria was meant bilharziasis, 
and that the severer forms of bleeding and dysuria 
were due, perhaps, to the supervening cancer of the 
bladder. 

The close relationship between cancer and 
bilharziasis of the bladder has been stressed by the 
modern school of pathologists and _ clinicians. 
Among the first group may be mentioned Ferguson 
(1911), Symmers (1902), Goebel, Onsy, and Sorour, 
and, among the latter, the names of Milton, Madden, 
and Ali Ibrahim (1928). To Ferguson (1911) must 
be given the credit of priority. 

However, despite all the valuable writings of the 
above teachers, we are still in the dark as to the real 
carcinogenic factor of cancer in the bilharzial bladder. 

Most authorities are agreed that this cancer is 
due to prolonged irritation of the mucous membrane 
of the bladder by the bilharzial disease. Others 
have proposed other theories besides the bilharzial, 
or in addition to it. 


THE BILHARZIAL THEORY 

That the vesical cancer is caused by the bilharzial 
infection is substantiated by the following findings :— 

1. Statistical.— 

a. Generally speaking, cancer is relatively less 
common in Egypt than in Europe or America. This 
is true of all organs of the body, including the urinary 
bladder. 

On the other hand, ‘ bilharzial ’ vesical cancer is 
much more frequent in our country than bladder 
cancer in the countries mentioned above. In 
Egypt, the abode of bilharziasis, the disease tops the 
list of all cancers (Table J). 





* Hunterian Lecture delivered at the Royal College 
of Surgeons of England on July 24, 19§2. 


Table I.—INCIDENCE OF CANCER OF THE BLADDER 1 


3 CAIRO HOSPITALS DURING 9 YEARS (1932-1949) 
COMPARED WITH THAT OF OTHER CANCERS 
Fouad I Greek 
and Italian Private 
Kasr-el-Aini Hospital Hospital 
Hospital 
Cancer of tongue 210 2 I 
Cancer of stomach 131 37 8 
Cancer of colon and rectum 463 26 3 
Cancer of breast 720 88 47 
Cancer of uterus 652 45 1s 
Cancer of bladder 1696 6 10 
(43 per cent) (3 per cent) (11 per cent 
Bilharzial Non- Non- 
bilharzial bilharzial 


N.B.—It is probable that the above figures of 
the incidence of cancer in the bilharzial bladder are 
somewhat exaggerated. Girges (1934) has pointed 
out the possibility of mistaking severely inflamed 
bladder mucosa for cancer. The present writer has 
reason to believe that a few cases of ‘ cystitis pseudo- 
glandularis’ and encrusted ‘ vegetative cystitis’ 
may have been included under the heading of 
cancer. 

However, be it as it may, the above figures, even 
after allowing for such errors, show a very significant 
relative numerical preponderance of _ bilharzial 
bladder cancer over the figures of the non-bilharzial 
type. 

b. The geographical distribution of cancer, met 
within the bilharzial bladder in Egypt, runs parallel 
with that of its bilharziasis (Afifi, 1948). 

2. Clinical.—In almost every case a_ history 
suggestive of repeated bilharzial infestations of the 
bladder, with their typical symptomatology, precedes 
for many years—ten or more—the onset of cancer. 

Age.—The age incidence of cancer in bilharzial 
bladder cases is much earlier than that of the ordinary 
cancer age, twenty or more years being the difference 
between the two (Table II). 


Table I1.—AGE INCIDENCE IN SERIES OF 360 CASES OF 
BILHARZIAL BLADDER CANCER ADMITTED TO Fouap I 
HOSPITAL, SECTION OF UROLOGY 


Cases 
Under 20 years 3 
20-29 ” 37 
30-39 ” 110 
40-49 9 108 
50-59 ” 84 
Above 60 as 18 


The occurrence of cancer at such an extraordinary 
young age can be explained only in terms of 
bilharziasis ; the great majority of bilharzial patients 
contract this disease during childhood and are usually 
repeatedly infected thereafter. 

The symptomatology of cancer in the bilharzial 
bladder is on the whole similar to that of chronic 
bilharzial cystitis, the difference being one of degree. 
This similarity of symptoms does not exist s0 
commonly or closely between the ordinary bladder 
cancer and simple chronic cystitis. 
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CANCER IN THE 

The ‘bilharzial’ cancer supervenes after a 
prolonged period of illness, during which important 
organs, ¢.g., kidneys, liver, lungs, heart, etc., as well 
as the blood, suffer from the toxic effects of bilhar- 
riasis; also this variety of cancer metastasizes 
rapidly by both the blood- and lymph-streams. 
For these reasons the expectation of life is, as a rule, 
shorter than that of the ordinary bladder cancer, 





F1G. 282.—Calcified bilharzial papilloma of the right ureter ; 
dilated bilharzial left ureter and linear bilharzial calcification 
of the bladder wall. 


hardly two years from its beginning. Other clinical 
examinations of the patient, and of his urine, etc., 
often reveal concomitant bilharzial disease of the 
urinary organs. 

3. Cystoscopic.—Cystoscopy of a large number 
of cases has very frequently revealed the coexistence 
of cancer and bilharziasis in the same bladder. 

It has also commonly shown the association of 
bilharzial lesions with precancerous conditions, ¢.g., 
leukoplakia or ‘ cystitis pseudo-glandularis ’. 

4. Radiological.—Out of battalions of bilharzia 
ova that invade the bladder many fail to gain its 
cavity, die, undergo calcification, and remain interred 
within its wall, chiefly the submucous layer. With 
repeated bilharzial infections the number of such 
dead ova becomes so great that on radiography a 
definite opacity in the bladder region is apparent, 
varying in the density of the shadow according to 
the intensity of the bilharzial infestation. In about 
60 per cent of cases of chronic bilharzial cystitis, 
positive shadows are demonstrable by plain X-rays ; 
with early malignant changes, the percentage goes 
up to 84 per cent in the author’s experience. Linear 
or lamellated shadows forming circumferential wavy 
lines around a large bladder field are characteristic 
of simple bilharzial changes (Fig. 282); in malig- 
nant cases the shadows are denser and irregularly 
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distributed over a smaller bladder field; they 
depict severe bilharzial changes occurring in the 
bladder wall and also reduction in its capacity 
(Fig. 283). 

By intravenous urography or cystography, the 
shadows of calcification in the bladder wall caused 
by chronic bilharziasis can be seen together with 





FIG 
calcification in the centre of the bladder wall from a case of 
cancer occupying the left vesical half. 


283.—Plain radiograph showing dense bilharzial 


typical appearances of tumours within the bladder 
cavity, revealed as irregular filling defects (Figs. 
284, 285). 

Further, as the malignant changes develop, the 
density and extent of the calcified areas tend to 
diminish gradually. In some of these advanced 
cases a corresponding increase in the output of 
dead bilharzia ova in the urine has been noticed. 
Possibly, more calcified ova are set free by 
the destructive effects of the cancer on the bladder 
wall. 

5. Pathological.—Histological examination of 
carcinomatous tissue removed by biopsy, operation, 
or at autopsy has often demonstrated the association 
of bilharzial worms and ova with cancer. 

Ferguson (1911), on examining 240 autopsies of 
cases of bilharzial bladder, found 34 carcinomata 
and 6 sarcomata. Such figures are significant of the 
unusual incidence of malignancy in the bilharzial 
bladder. He also described certain proliferative 
changes which he met with in chronic bilharzial 
cystitis and considered as precancerous. 

The importance of such findings, looked at from 
the point of view of the pathogenesis of cancer of the 
bladder, cannot be overestimated, and constitute 
valuable milestones along its endless unbeaten 
track. 
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For this reason, the writer, through the courtesy might occur in chronic bilharzial bladders in which 


and collaboration of the staff of Kasr-el-Aini Hospital cancer has developed. 

pathological department, re-examined more than The findings are as follows :— 

300 sections made from vesical bilharzial material a. Generalized thickening of the © bladder 

removed by biopsies, operations of partial and total epithelium with bilharzia ova and_ fibro-cellular 
infiltrations. 


b. Epithelial proliferations that arise on the 
surface forming, bilharzial papillomata (Jig. 286), 

These bilharzial papillomata are, as a rule, of 
benign nature and thus differ from the non-bilharzia| 
variety which is potentially malignant. 








Fig. 284.—Cystogram of cancer in a bilharzial bladder, 1G. 285.— Oblique view of Fig. 284 showing filling defect 
showing filling defect in the left half of the organ and dense due to a carcinomatous growth occupying the posterior aspect 
calcification in the. centre. of the left portion of a bilharzial bladder, the wall of which is 


the seat of dense calcification. 


In its early stage the bilharzial papilloma is 
vascular (Fig. 287), and on section shows epithelial 
proliferations with bilharzia ova at its base. Later, 
fibrosis constricts its vessels and impoverishes its 
blood-supply ; calcification occurs in the neighbour- 
ing bilharzial ova. 





Fic. 286.—Showing bilharzial papilloma of the bladder F1G. 287.— Recent bilharzial papilloma of the bladder showing 
with epithelial proliferation on the surface and bilharzia ova bilharzia ova, capillaries, and haemorrhage. (High power 
near the base (early stage 


cystectomies, and autopsies in order to follow as Degeneration of the papilloma follows. In the 
far as possible the various pathological processes that rare cases in which malignancy supervenes the above 
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pathological changes are not so pronounced as to 
interfere with the required blood-supply. 

c. Invaginations of the transitional epithelium 
into crypts, tubules, or flask-like glandular-shaped 
downgrowth dipping into the submucosa, and appear- 
epithelial 


ances of hyperplasia are of frequent 





FiG. 288.—Cystoscopic view of mammillated bladder growth, 
cystitis pscudoglandularis, mistaken for malignant polyposis. 





Fic. 290.—Cystitis pseudoglandularis showing epithelial 


cells breaking through their basement membrane (carly 


malignant change). 


occurrence in the bilharzial bladder. The term 
bilharzial ‘ cystitis glandularis’ was given to them 
by Ferguson; Sorour (1928) thought ‘ pseudo- 
glandularis ’ a more appropriate one. 

The epithelial cells are often seen grouped around 
acinar-like spaces filled with mucoid secretion which 
stains with mucicarmine, the whole giving a picture 
of adenomatous-like structure. Bilharzia ova are 
found in close proximity to the basal epithelial cells 
(Figs. 288-290). 

It is generally believed that cystitis pseudo- 
glandularis is a precancerous condition. Our ex- 
perience strongly supports this view (Fig. 292). 

This point will be stressed again later on. 
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Cell-buds, solid masses of cells similar to those 
described by von Brunn, are less commonly met 
with ; they may present deeply staining nuclei with 
marked mitosis and other signs of hyperactivity 
(Fig. 292) ; or, on the other hand, they may undergo 
vacuolation, absorption and flattening of their 
epithelium, forming cysts filled with cellular debris, 
blood-pigment and mucoid material (Fig. 293). 
The cysts may also be formed by closure of the 
epithelial tubular or flask-like invaginations at their 
necks ; the retention cysts, thus formed, grow in 
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F1G. 289.— Showing pathological changes in the bilharzial 
bladder epithelium. (1) Simple invaginations; (2) Cystitis 
pseudoglandularis ; (3) Early cystic changes in (2) seen in the 
central alveolus. 





showing epithelial 
cells breaking through their basement membrane (early malig- 
nant change). 


F1G. 291.—Cystitis pseudoglandularis, 


size, gradually finding their way to the surface. 
A third method of their production is by the 
degeneration of some of the pseudo-alveoli of cystitis 
pseudoglandularis (Figs. 294, 295). 

This condition of cystitis and ureteritis cystica 
in the bilharzial bladder and ureter respectively 
has been described by Ferguson and Urquhart 
and is considered by some pathologists as pre- 
cancerous. In the author’s opinion, however, 
bilharzial cystitis, ureteritis, and pyelitis cystica, 
unlike those of cystitis pseudoglandularis and von 
Brunn’s epithelial buds, are all of a degenerative 
nature, incompatible with malignancy. Experience 
is in favour of such a supposition; bilharzial 
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ureteritis cystica is very common in Egypt, much 
more so than cystitis cystica, and yet cancer of the 
bilharzial ureter is a rarity as compared with that of 
the bilharzial bladder. 


d. The transitional epithelium may undergo 


malignant changes, giving rise to transitional-cell 
in different 


carcinoma which appears forms— 
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FiG. 292.—Showing two von Brunn’s ‘ epithelial buds ’ at the 
top, with active mitosis and nuclear hyperchromatosis. 





FiG. 294.—Showing disappearance of the lining membrane 
on the left, feeble staining and vacuolation in neighbouring 
epithelial cells (early cystitis cystica changes) occurring in 
cystitis pseudoglandularis. 


papillary, as solid columns, or as carcinoma simplex 
or anaplastic (Figs. 296, 297). 

In one of the sections microscopical views of 
transitional-cell carcinoma exhibited appearances not 
unlike those of pseudoglandular patterns under- 
going malignant changes (Fig. 298). 

e. Leukoplakic changes occur not uncommonly 
in the vesical mucosa. Simple bilharzial leukoplakia 
has not yet been reported except in __ associa- 
tion with squamous-cell carcinoma. Dr. Goebel 
reported 4 such cases in 1905. The author has 
come across 6 cases of bilharzial leukoplakia alone. 
It is, however, common to meet with both 
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leukoplakia and squamous-cell epithelioma in the 
same bladder. 

Keratinization of the transitional bladder epithe. 
lium, which produces the leukoplakia, has been seen 
in the bilharzial bladder under various aspects, 
Thus it may occur, though not so commonly, in the 
epithelium of papillomata or in that of the deeply 
situated tubular invaginations ; but it is mostly a 
surface affection. Its basal layers may throw tongue- 
like processes that go far into the submucosa and may 
coil up into cell nests. Its more mature superficial 
layers may undergo such marked cornification as to 





FIG. 293.—Showing thin-walled cysts with cellular debris, 
blood-pigment, and mucoid substance lying within their 
distended cavities. ‘ Cystitis cystica.’ 





FIG. 295.—Showing cystitis pseudoglandularis undergoing 
flattening in some of its lining epithelial cells and distension of 
some of the acinar-like cavities, changes in the direction of 
cystitis cystica. 


resemble exfoliating dermis (Fig. 299). Leukoplakia 
is considered precancerous to squamous-cell cancer 
and has been seen on the mucosa of other organs 
beside the urinary bladder. The same cannot be 
said of cystitis glandularis, which has been met with 
frequently in the urinary tract, particularly the 
bladder, and rarely elsewhere. 

Urinary diversion has caused retrogression of 
both these precancerous conditions, more frequently 
so in the case of the bladder. 

Squamous-cell carcinoma is a common type of 
cancer of the bilharzial bladder (Fig. 300), occurring 
in about 40 per cent of the sections. 
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CANCER 


f. Columnar-celled bladder cancer is much less 
frequently met with in the bilharzial bladder than 
either the transitional or squamous-cell variety. This 
is perhaps due to the cytological superiority of its 
epithelium over that of the transitional one. 

It is known that metaplasia changes one type of 
epithelium into a lower but not a higher one. For 





Fic. 296.—Columns of transitional-cell carcinoma invading 
the deep layers of a bilharzial bladder wall; bilharzial ova 
appear above, below, and among the columns. 





carcinoma in a 


transitional-cell t 
the surface to the right appears 
a pseudoglandular structure with a bilharzial ovum above it. 


Fic. 298.—Showing 
bilharzial bladder; on 


this reason many pathologists deny the evolution 
of columnar-cell carcinoma of the bladder from any 
other source which is not glandular. For them, 
metaplasia seems plausible in the case of growths 
arising at the summit of the bladder, in the vicinity 
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of the urachus, or at the vesical neck where sub- 
trigonal and other glands may be found, but not 


elsewhere. Apparently they do not believe in 
* progressive ’ or ‘ prosoplastic ’ metaplasia. 
However, in two microscopical sections pro- 


liferative changes in bilharzial bladder epithelium 
could be followed from the transitional state, passing 
apparently through the stage of cystitis pseudo- 
glandularis into that of columnar-cell carcinoma 
(Figs. 301-304). 

When one remembers the cloacal origin of the 
urinary bladder, it should not be very astonishing 
if under the stress of severe persistent chronic 





Fic. 297.—Showing bilharzia ova, in cross-section, among 
anaplastic transitional-cell carcinoma of the bladder. 


irritation of its evolutionized transitional epithelium 
the vesical mucosa should revert to its inherent 
cloacal columnar-cell characteristics. 

Indeed, it is more surprising to find such an 
epithelium, under similar conditions, changing by 
metaplasia into a squamous epithelium. 





FiG. 299.—‘ Cornification ’ of the superficial layer of a leuko- 
plakic patch in a bilharzial bladder. 


g. On looking through sections of the neck of the 
bladder and prostate taken from a cancerous 
bilharzial bladder removed by total cystectomy from 
a patient under 35 years, a glandular structure, 
probably belonging to Albarran’s peri-urethral or 
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subtrigonal glands, was seen in a state of hyperplasia. prostate itself, with interesting consequences that j this U 

This condition is supposed to occur in prostatics cannot be discussed here. 

over §0 years of age. Bilharziasis seems to stimulate If, on account of the foregoing facts, it can be 

the activity of these glands as well as those of the assumed that cancer in the bilharzial bladder js 
dependent for its production on repeated chronic 9 mira 


found 
alone 


ae i “ime ey oT Ee irritation of its epithelium by the bilharzial elements, ] body 
6,5 say ~,, Ry & a oe = then the question arises as to which of these, ova, } to Fé 
Pos ” RSP Sa? ik ar miracedia, or worms, such epithelial changes are due, } stanc 

HER 55 tL Ria 8 The following experiments help to answer the | It is 
question. autol 


Sorour (1928) injected the ear veins of two § whic 
batches of rabbits with bilharzia hamatobia ova, tion | 
In the first batch the ova were alive ; in the second cond 
their miracedia were killed by being heated to | mer 
55 C. for ten minutes. A week later, examination F 
of the killed animals revealed the presence of § irritz 
bilharzial nodules in the lungs of the first batch still 
only. cert 

Hashem made similar experiments, injecting the men 
ova in the portal vein ; he found perilobular bilharzial suge 
: fibrocellular infiltration on injecting living ova only ; cons 
" ae ae Pate whereas injected dead ova were found later blocking } ova 

1G. 300.— Squamous-celled epithelioma in a_ bilharzial : ° " ‘ 
bladder ; above the centre is a cell nest, above and below it are the tributaries of the portal vein surrounded by Ons 
sectioned bilharzia ova phagocytes. Further, he repeated the experiments, } that 
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FiG. 301.—Showing section in the wall of a bilharzial FiG. 303.—Showing cystitis pseudoglandularis in_ its the 
bladder ; cystitis pseudoglandularis on the surface ; innumer- different stages of evolution; from same section as that of 


able bilharzia ova in the submucosa and muscular tissue at the Fig. 301 (higher magnification). to 
bottom. Low power 
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FiG, 302.—Showing a pseudo-alveolus lined with columnar- FIG, 304.—Showing columnar-cell carcinoma ; from the same 
cell epithelium ; from the same section as that of Fig. 301 section as that of Fig. 301. 
(higher magnification). 
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CANCER IN THE 
this time injecting an extract of bilharzia worms, and 
found that the injection provoked a transient hepatitis 
alone. 

The above experiments seem to show that the 
miracedia are responsible for the production in the 
pody of bilharzial pathological changes. According 
to Ferguson (1911) they produce a diffusible sub- 
stance which provokes a peculiar fibrocellular reaction. 
It is possible that this miracedial fluid possesses an 
gutolytic action on the cells of the human body 
which in ordinary circumstances helps the propaga- 
tion of the ova towards their destination. In adverse 
conditions, the harm goes beyond that, as already 
mentioned (Schema A-1). 

Besides the miracedial factor with its severely 
irritating effects on the epithelium, other factors, 
still of bilharzial nature, have been incriminated by 
certain authors as contributing towards the develop- 
ment of cancer. Thus Ferguson, and Madden (1957), 
suggested repeated injuries of the mucosa by the 
constant passage through it of numerous bilharzia 
ova for long periods as an underlying cause. In 
Onsy’s opinion the repetition of reparative processes 
that follow such injuries was more blameworthy, the 
epithelial cells eventually overshooting the normal 
landmarks of repair and going over to the side of 
metaplasia and cancer (Schema A-2). 

A role played by calcified bilharzial ova in the 
evolution of malignancy has also been suggested. It 
has already been mentioned that calcification of dead 
bilharzial ova was a very common feature in the 
wall of the bladder (see radiological findings above). 
Diamantis (1934) thought that during the contraction 
of the bladder the basal layers of its mucosa rub 
against the underlying calcified ova and that repetition 
of this process over many years caused sufficient 
epithelial irritation to produce cancer (Schema 
A-3a). Against this theory, the following may be 
said :-— 

a. The mucous membrane of the urinary organ 
is very tolerant to irritation by stones and calcareous 
deposits. These may occupy its cavity for a very 
long time, ulcerate through the superficial layers of 
the epithelium, reach its basal layers and continue 
to rub against them with every movement of the body 
and contraction of the vesical muscles, and yet we 
know that ‘irritation cancer’ under such circum- 
stances is rare even in Egypt, the country for stones. 
In this connexion, the writer has seen only one case 
of leukoplakia in a bilharzial bladder, apparently 
produced by mechanical irritation. 

b. In a bilharzial bladder the mucous membrane 
is anchored, at least in parts, to the submucous 
layer by the presence of calcification, fibrosis and 
epithelial downgrowths. This limits the normal 
gliding movement of the mucosa on the deep layers 
when such bladders contract. Besides, bilharzial 
carcinoma is not uncommon in the trigone, where 
such a movement is normally negligible. Should a 
role be given to the presence of the innumerable 
calcified ova in the drama of cancer, the writer would 
suggest another hypothesis :— 

It is possible that their presence in such over- 
whelming numbers may make them act as barriers 
against the propagation of the living ova and their 
miracedia to their destination, the bladder cavity. 
Failing to reach this, they become incarcerated 
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within the vesical submucosa, discharging their 
toxic miracedial substance in the vicinity of the 
epithelium. The imprisoned ova in their turn die 
and add to the difficulties on the way of other living 
advancing ova. Fibrosis, which accompanies the 
presence of the dead ova, enhances still more such 
difficulties ; thus, more and more ova and their 
miracedia are detained within the submucosa by 
this sort of vicious circle. The result is a pro- 
gressive concentration of the miracedial ‘ toxin ’ next 
to the basal layers of the epithelium which, with 
renewed bilharzial infestations over many years, as 
happens so frequently in Egypt, reaches an impasse at 
which the epithelial metaplasia attains its acme. Now 
comes into full play the action of the carcinogenic 
factor ending in the birth of malignancy. Cancer, 
thus born, grows on its own accord, independently 
of any bilharzial or other contributory factors 
(Schema A-3b). 

In favour of this hypothesis are the following : 
(1) Ordinary carcinoma of the bowel is more frequent 
than ordinary non-bilharzial carcinoma of the 
urinary bladder. (2) Bilharzial carcinoma of the 
bowel is much less common than that of the urinary 
bladder. (3) Calcification is less marked in the 
intestinal bilharzial lesions than in the bilharzial 
cystitis (Sorour, 1928). 

Against the above theory may be mentioned the 
fact that calcification occurring in the bilharzial ureters 
and seminal vesicles is sufficiently marked to cast dense 
X-ray shadows and yet cancer is so rare in these 
organs. 

In order to explain this apparent paradox, one 
has to keep in mind the individual susceptibility of 
the epithelium of different organs towards certain 
biochemical substances (Schema B). It is well 
known, for example, that workers in aniline dyes are 
very apt to suffer from cancer of the bladder. In 
other words, the epithelium of this organ seems to 
possess a sort of sensitiveness or selectivity for 
aniline derivatives and other biochemical substances 
which are in turn capable of exciting its proliferative 
powers more than is the case with the epithelia of 
other organs. Hence the remarkable metaplastic 
changes it is apt to undergo in response to such 
biochemical irritants. 

As already stated, sections made in the bilharzial 
prostates and seminal vesicles removed together with 
the bladders by total cystectomies for carcinomata 
of the bilharzial bladders showed hyperplasia of 
their glandular epithelia which varied in severity, 
being more marked in the prostates than in the 


seminal vesicles. This is in accord with the 
rate of incidence of cancer in these bilharzial 
organs. 


In the case of ‘aniline’ bladder cancer certain 
aniline derivatives are considered as carcinogenic. 
As yet, there is mo evidence to give the 
miracedial substance more than a contributory 
part in the pathogenesis of cancer in the bilharzial 
bladder. 

For further elucidation of this point, measures 
are being taken to find out the chemical composition 
of the miracedial substance and also to observe 
microscopically the effects of injecting it directly 
into the mucosa of the bladders of dogs and monkeys. 
It would be valuable to know the construction 
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of its chemical formula and whether it is 

related or not to that of any of the aniline 

derivatives. 

THE ALKALINE SEPSIS IRRITATION 
THEORY 


Dolbey and Mooro (1924) believed that the 
alkaline sepsis of an inflamed bilharzial bladder was 
responsible for the development of cancer in this 
organ (Schema, below), 

It is true that in the majority of cases marked 
alkaline sepsis accompanies cancer in the bilharzial 
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bladder and that, as these authors stated, cancer 
in the bilharzial colon, where the medium is 
acid, is less common than in the bilharzial bladder, 
but the following points are not in favour of this 
theory :-— 

1. As stated by Abeshouse, Scherlis, and others, 
it is the consensus of opinion that “* pyogenic infection 
plays little or no role in the development of bladder 
tumours. Furthermore, there is no evidence to 
show that specific carcinogens are derived from 
bacterial sources.”” This statement seems to hold 
true also in bilharzial cases. 

2. Whenever ordinary cancer and _ sepsis 
occur together in a cavity, including that of the 
bladder, it is the general opinion of surgeons 
that the latter is secondary to the former. This 
happens, for example, in the buccal cavity (alkaline 
medium) as in cancer of the inside of the cheek, lip, 
tongue, ctc. 

3. Cases have been reported by Diamantis (1934), 
Solard and Bodelon (1937), and others in which 
examination of the cancerous bladders proved their 
sterility. 

4. Alkaline sepsis occurs in severe 
proteus cystitis and in other pyogenic 
infections without producing cancer. 

It seems that sepsis may help towards cancer 
production by weakening the resistance of the 


chronic 
bladder 
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bladder tissues. When cancer supervenes, sepsis 
enhances its destructive action on such tissues and 
thus aids its spreading within them. 

THE MECHANICAL IRRITATION THEORY 
The mechanical theory of Diamantis has already 
been discussed. Others have attributed to the 
presence of concretions, encrusted bilharzial papillo- 
mata, rough bladder stones, lesions that are 
common occurrence in bilharzial bladders, a_pre- 
disposing action in cancer production through 
repeated irritation (Schema ID). 

In one personal case the author found a patch 
of leukoplakia surrounding an old encrusted bilharzial 
papilloma. Microscopical examination showed a4 
precancerous condition in both: possibly, the 
mechanical irritation of the neighbouring epithelium 
by the encrusted rough surface of the hardened 
papilloma caused the leukoplakic changes. Apart 
from this unique case, the bladder epithelium, as 
mentioned before, is known to withstand rubbing by 
spiky stones for many a year without showing signs 
of malignancy. It is possible, however, that in the 
presence of other factors that produce chronic 
irritation of the bladder epithelium, such as those 
already discussed, mechanical irritation may play 
its minor contributory role in the dramatic evolution 
of bladder cancer. 

Diversion of the Urine.—The author has met 
with certain cases of pronounced proliferative 
changes in the bladder epithelia that modified their 
course, retrogressed, and even disappeared after the 
deviation of the urine away from the bladder. The 
following is one: a boy, 13 years old, who suffered 
from severe dysuria, pollakiuria (15 times or so 
during the daytime and § times or more during the 
night) with intermittent hematuria, pus, and debris, 
together with phosphates in an infected alkaline 
urine which contained also living and dead bilharzial 
ova. The cystoscopic appearances of his bladder 
resembled closely those of a malignant bladder 
polyposis. Malignancy was suspected clinically and 
also after microscopical examination by a _ senior 
pathologist. 

Both ureters were transplanted in the sigmoid 
colon. This was followed by such a remarkable 
improvement in the boy’s general and local conditions 
that the contemplated operation of total cystectomy 
was deliberately postponed. Cystoscopic exami- 
nations, 6 months and 2} years afterwards, revealed 
respectively some regression and disappearance 
of the growth (Figs. 288, 305, 306). Further 
experience with this and other similar cases clinically 
and cystoscopically as well as microscopically, 
demonstrated their undoubted nature as being that 
of cystitis glandularis. 

Apparently, the factors underlying those prolifer- 
ative changes that ended with the production of cystitis 
glandularis came to a standstill after the operations 
of ureteric transplantation ; then a retrograde kind 
of metaplasia took place, restoring the bladder 
epithelium to its previous condition. 

What are those factors? Do they belong to the 
urinary constituents, perhaps so modified by disease 
as to acquire strongly irritant action? Are they 
endogenous or exogenous by-products excreted by 
the kidneys ? 
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Was the complete rest which the bladder enjoyed 
after the deviation of the urine with its consequent 
restriction of blood-supply and relaxation of its 
exhausted neuromuscular mechanism in any way 
responsible for the marked amelioration in the 
symptoms that preceded the operation and for the 
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Indeed, the writer, from experience with cases 
of various bilharzial lesions as well as those of 
cancer, operable and inoperable, as found in 
bilharzial bladders, is much impressed by the 
beneficial effects of deviation of the urine in such 





Fig, 28%, 6 
Ureterosigmoidostomy. 


305.—Same cystoscopic view as that of 
months after. 


hia, 


retrograde changes that took place in the histology 
of the bladder epithelium ? 

A host of such questions, and others which are 
at the moment unanswerable, arise. The following 
points, however, are germane to the problem :— 

1. All over the world a good many cases of 
bladder cancers have had their ureters transplanted 
into the terminal portions of the colon for some 
years without ever developing cancer in this latter 
organ. 

2. Gay and others, by discovering telangiectases 
and other changes in the submucous vessels of 
bladders affected with ‘aniline’ cancer, contend 
that the carcinogens are more likely to reach the 
bladder epithelium through the blood than through 
the urine. 

3. It has already been mentioned that bilharzial 
cystitis pseudoglandularis as well as the other 
bilharzial lesions, described above, were thought 
to be due to chronic irritation by the miracedial 
‘toxin’ produced by living bilharzial ova during 
their presence within the bladder wall. Deviation of 
urine could not have influenced the production of 
the ‘ toxin’ on the inactive bladder nor interfered 
directly with its pathological action over the vesical 
tissues. The boy whose case was mentioned previ- 
ously continued to pass once or twice daily a few 
living bilharzia ova, pus, phosphates, sloughs, etc., 
accompanied with pain during their passage for 
some time after the transplantations of his ureters, 
and yet his pseudo-cancerous clinical and cystoscopic 
manifestations underwent remarkable changes for the 
better, beyond all one’s doubts and above all 
expectations. Could such changes have been 
prompted by intravesical happenings alone ? 


F1G. 306.—Cystoscopic view of cystitis pseudoglandularis, 
from the same case as Fig. 297, 24 years after transplantation 
of the ureters, showing complete regression of the growth, 
and bilharzial sandy bladder mucosa 


lesions, although he is not in a position to understand 
its mode of action. 

It may therefore be affirmed that cancer of the 
bilharzial bladder develops in a bladder which is 
in a state of inveterate cystitis resulting from 


the combined actions of repeated _ bilharzial 
infestations, severe septic mixed infections with 
phosphatic encrustations on its mucosa, and 


perhaps also vesical concretions or stones, receiving 
from pyelonephrotic kidneys unhealthy urine which 
passes through diseased ureters before reaching 
the bladder cavity. All these factors militate 
against the integrity of the bladder tissues, thereby 
reducing considerably its resistance to diseases, 
including cancer, sufficiently long for the latter to 
develop. 

The histological appearances of such a bladder 
are but a composite picture of the reactions produced 
on its hypersensitive epithelium, which is capable 
of unusual changes in response to these factors. 
Thus, the microscopical eye detects in the 
foreground the various proliferative changes— 
hyperplasia, metaplasia, cystic epithelial degener- 
ation, etc.—dominated over by those of cystitis 
glandularis or leukoplakia. In the second place 
come the various bilharzial traits—worms, ova— 
and their peculiar infiltrations. Sepsis, which 
is rather dimmed by the preceding two components, 
comes next. The addition of cancer cells, irregularly 
scattered over the field, completes this uncouth 
picture of malignancy. 

In the schematic drawing, intended to serve as 
a sort of skeleton to our subject the various 
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proliferative appearances seen microscopically in Emmett, J. L., and McDonacp, J. R. (1942), J. Urol,, 
chronic bilharzial bladders and also in those 48, 257. : 

associated with cancer, are represented above FERGUSON, A. R. (191 1), J. Path, Bact., V6, 76. 

the base line. Below the letter are arranged GirGes, R. (1934), Schistosomiasis. London: John Bale, 


certain important conditions that appear from obser- 
vation to contribute collectively towards the evolution 
of cancer, 

‘The actual exciting cause in the pathogenesis of 
this has no place in the sketch, since it still lies 
beyond the horizon of one’s observation. 
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SOME POINTS IN 


OF THE 


By DAVID H. PATEY 
FROM THE MIDDLESEX 
‘THe attitude of surgeons to the operation of 


parotidectomy at the beginning of the present 
century is fairly indicated by the statement in the 
standard British text-book of surgical anatomy at 
that time (Treves, 1907) that “ from the complex 
relations of the parotid... its complete removal as 
a surgical procedure is an anatomical impossibility ”’. 
In 1912, Jefferson and Platt after a detailed 
anatomical study of the parotid gland concluded 
that “* the surgery of malignant disease of the parotid 
gland is yet in its infancy’, and stated in direct 
reply to the above-quoted statement of Treves that 
‘““on anatomical grounds, entire removal of the 
parotid is far less formidable than is generally held ”’. 
The most striking development of the surgery of the 
parotid since then has been the working out of 
the technique of conservative parotidectomy, 1.e., 
parotidectomy with conservation of the facial nerve. 
The time is ripe, therefore, for reconsideration of 
the surgical anatomy of the parotid gland in the light 
of this new development. 

In the present paper, the surgical anatomy of the 
parotid gland will be considered under three chief 
headings :— 

1. The intrinsic anatomy with special reference to 
the operation of conservative parotidectomy. 

2. The extrinsic anatomy with special reference 
to the concept of the parotid mould. 

3. The surgical anatomy of pharyngeal extensions 
of parotid tumours. 


1. THE INTRINSIC ANATOMY OF THE 
PAROTID GLAND 


Modern surgery of the parotid has developed 
largely because of the gradual realization of the fact 
that the gland can be split into two in the plane of 
the facial nerve, the two parts being removed 


separately with preservation of the intervening nerve 
This has led to a renewed study 


and its branches. 
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of the intrinsic anatomy of the gland, particularly 
in its relation to the facial nerve. From these studies, 
some have concluded that the splitting of the gland 
into two parts represents not merely a convenient 
surgical technique, but an actual anatomical sub- 
division of the gland into two lobes, i.e., that the 
parotid gland is not merely surgically bipartite but 
anatomically bilobar. Grégoire (1912) was the first 
to formulate the concept of a bilobar structure for 
the parotid gland. He postulated that the gland in 
the course of its embryological development as an 
outgrowth of the buccal cavity insinuated itself 
between the base of the skull and the facial nerve, and 
then turned caudally deep to the nerve. The isthmus 
between the superficial and deep lobes was thus, 
according to this author, cranial to the nerve. Later, 
McWhorter (1917) postulated that the isthmus 
between the superficial and deep lobes was not 
cranial to the facial nerve, but between its two main 
primary subdivisions. Bailey (1941) supported and 
elaborated this latter concept, and claimed that there 
was an easily identifiable natural plane of cleavage 
between the two lobes. He furthermore claimed 
that the only part of the gland that needed dividing 
during the operation of parotidectomy with conserva- 
tion of the facial nerve was the isthmus. Martin 
(1952) voiced the opinion of most practising surgeons 
when he said that there was no anatomical plane of 
cleavage between the two postulated lobes. He 
accepted, however, the idea of two lobes and an 
isthmus, but felt that the original natural plane of 
cleavage between the two had become obliterated. 
But there has always been a strong theoretical flavour 
about the bilobar concept of the parotid gland, and 
Grégoire in his original paper admitted its anatomical 
artificiality when he talked of the frequent necessity 
of “‘ la macération . . . qui rend plus évident le plan 
de clivage”’.. McKenzie (1948) had the strong 
support of anatomists when after careful dissections 
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he concluded that the parotid gland was not a simple 
hilobar structure, but more comparable to a creeper 
weaving itself into the meshes of a trellis fence, the 
creeper representing the outgrowth of the parotid 





F1G. 307.—Photograph of cast of parotid, lateral view. 


gland from the buccal cavity, and the trellis fence 
the branches of the facial nerve. 

In spite of criticism from surgeons and anatomists, 
however, the concept of the parotid gland as a simple 
bilobar structure has persisted. Further, it is standard 
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FiG. 309.—Radiograph of parotid, supero-inferior view. 
probe is in the plane of the facial nerve. 


practice in descriptions of the operation of conserva- 
tive parotidectomy to refer to the superficial and 
deep lobes, with such corresponding terms as super- 
ficial and deep lobectomy, even though the surgeon 
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may hold no brief for the anatomical concept of a 
bilobar parotid (Redon, 1955 ; Ross, 1955). More- 
over, anatomical studies are still appearing (Davis, 
Anson, Budinger, and Kurth, 1956) which claim to 
confirm the bilobar character of the parotid. Under 
these circumstances, it seemed desirable as a first 
step to try to settle this question. 

Personal Studies.—Apart from our operative 
material we have studied the intrinsic anatomy of 





F1G. 308.—Radiograph of parotid, lateral view, to show injected 
duct system. 


the parotid gland in post-mortem material: (1) By 
dissections ; (2) By casts; (3) Radiologically. 





Fic. 310.—Radiograph of parotid, anteroposterior view. 


1. Twenty-five parotid glands were excised 
complete and intact from post-mortem subjects, 
together with the facial nerve trunk as it entered 
the gland posteriorly and the terminal branches of 
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the nerve as they emerged anteriorly. The glands 
were then split into two along the faciovenous plane 
to be described later in this article. In addition, 
coloured injections were made in some cases into the 
main arteries and veins. 

2. Attempts were made to form plastic casts 
of the duct and lobular systems of 7 further 
glands. In 4 cases incomplete casts showed the 
main duct systems only, but in one case (Fig. 307) 
a complete duct and lobular cast was obtained. 
Winsten and Ward (1956) have made similar cast 
studies. 

3. In 7 further glands, 1 ml. of neohydriol was 
injected into the main duct, and radiological pictures 
taken in three planes, lateral, supero-inferior, and 





FIG. 311.—Diagram to illustrate how the parotid gland 
may be split to leave varying amounts of gland deep to the 
facial nerve, if the nerve alone is used as a guide to the plane of 


cleavage. 
anteroposterior. Radiographs representative of the 
three planes from different glands are given 


in Figs. 308, 309, and 310. In addition, we had 
available the films of 34 glands injected with 





Fic. 313.—Coloured slide of faciovenous plane after removal 
of left superfacial parotid. The subfacial parotid has been left. 


radio-opaque dye from a previous study (Ranger, 
1957). 

Our conclusions on the question of the bilobar 
structure of the parotid gland can be given quite 
simply by saying that we found no evidence of its 
existence. The parotid gland is, rather, a complex 
multilobular gland, and in its relation to the facial 
nerve we would support McKenzie’s analogy with a 
creeper on a trellis fence. The bilobar concept has 
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been of value in helping the development of the oper- 
ation of parotidectomy with conservation of the 
facial nerve, but now that the operation is established 
there can be no justification for the persistence of a 
false concept. Something more is required, how- 
ever, than a purely negative conclusion, both from 





Fic. 312.—Diagram to illustrate the faciovenous plane. 
Above are the superficial temporal veins and below are the 
two main veins draining the gland, an anterior running to the 
common facial and a posterior becoming the external jugular. 
The shaded area represents the subfacial parotid. 


the point of view of surgico-anatomical classification 
and terminology, and as a guide to the surgeon at 
operation. Thus, terms such as superficial and deep 
lobes, or superficial and deep lobectomy, need 
replacement. More important still, if there are not 
two lobes with an identifiable anatomical plane of 
cleavage, the surgeon needs practical guidance on 
where he is to make his surgical plane of cleavage. 
For the parotid gland extends beyond the limits of 
the facial nerve cranially and caudally, and depending 
on the exact plane in which the surgeon splits these 
cranial and caudal extensions, the amount of gland 
removed in a so-called superficial parotidectomy 
can vary within wide limits (Fig. 311). Such 
guidance and an adequate  surgico-anatomical 
classification can be provided by combining the 
facial nerve plane and the main intraparotid venous 
plane. 

The Faciovenous Plane.—Running from the 
upper to the lower pole of the parotid inside the gland 
are large veins which, starting from the superficial 
temporal region, terminate below in an anterior 
vein which joins the common facial, and a posterior 
which constitutes the main element of the external 
jugular vein. Inside the gland these veins constitute 
a plexus which lies immediately deep to the facial 
nerve and its branches (Figs. 312, 313), though as an 
exceptional event one or more of the lower branches 
of the nerve may pass immediately deep, instead of 
immediately superficial, to the veins. By keeping 
immediately superficial to these veins when splitting 
the parotid gland, the surgeon is in the plane of the 
facial nerve throughout the whole operation, and not 
merely during the actual dissection of the nerve and 
its branches. But, apart from the help that it 
gives in identifying the plane of the facial 
nerve, this manceuvre has other advantages. In the 
standard descriptions of conservative parotidectomy 
(Redon, 1955; Ross, 1955; Patey, 1957), the 
external jugular vein is divided and turned upwards 
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in the earliest stages of the operation. But this 
involves, particularly if the anterior branch running 
to the common facial vein is also divided or is small, 
the interruption of the main venous return from the 
temporal and maxillary regions with resulting 
increased venous congestion and oozing during the 
splitting of the gland. Moreover, if the inferior and 
superior parts of the gland are split deep to the 
venous plane, this plane has to be crossed again to 
get into the plane of the facial nerve with the likeli- 
hood of further venous bleeding. We would advise, 
therefore, a modification of the standard operation 
of conservative parotidectomy and that the gland be 
split in a plane immediately superficial to the temporal 
vessels above, and to the external jugular vein below, 
these veins and the deeper-lying arteries being left 
with the deep part of the gland. If the deep part 
of the gland is also removed, the dissection is 
carried out from above downwards, so that the 
division of the inferior venous connexions is the 
final step of the operation. In this way the main 
venous drainage from the gland is preserved until 
the end, and bleeding correspondingly reduced. 

A suggested Surgico-anatomical Subdivi- 
sion of the Parotid Gland.—It would not be 
difficult to subdivide the parotid gland into anatomical 
segments on the basis of its lobular subdivisions, in 
the same way that the lung, the liver, and the kidney 
have recently been subdivided. In fact, the tradi- 
tional separating off of one lobule under the title of 
‘socia parotidis ’ or ‘ accessory lobe ’ can be regarded 
as the beginnings of such a classification. But such a 
lobular segmental subdivision would at the present 
time be a sterile academic exercise. The subdivision 
and classification of the gland on the surgico- 
anatomical basis of its relation to the facial nerve 
and the intraparotid venous plane is on the other 
hand both simple, and helpful practically (Table J). 
The faciovenous plane divides the gland into two 
parts, one superficial to this plane and the other deep, 


Table I.— ANATOMICAL SUBDIVISIONS OF PAROTID BASED 
ON RELATION TO FACIOVENOUS PLANE 


Suprafacial (Glenoid) 


Superfacial parotid {rat "ec 
Extension 


Suprafacial (Glenoid) 
Extension 
Infrafacial Extension 


Subfacial parotid { 
which may be termed the superfacial parotid and the 
subfacial parotid. The parts of the gland lying 
cranial and caudal to the facial nerve may be termed 
the suprafacial (glenoid) and the infrafacial (cervical) 
extensions, these two extensions being split into two 
when the gland is divided into its main super- and 
subfacial divisions. A practical advantage of using 
this classification is that by it the surgeon can indicate 
accurately, in describing partial parotidectomies, 
what parts of the parotid he has removed and what 
parts he has left, a distinction that is usually not 
clear in most descriptions of these operations at 
present. 

The suprafacial or glenoid extension is a small 
one, running upwards and backwards to the region 
of the temporomandibular joint. Its small size means 


that there is only a small margin between the upper- 
most or frontalis branch of the facial nerve and the 
superficial temporal vessels. It is always wise, 
therefore, to identify this frontalis branch before 
securing the superficial temporal vessels below the 
level of the zygoma, in order to avoid the possibility 
of its injury. The infrafacial or cervical extension is 
much larger and may extend an inch or more into the 
neck. Anteriorly it projects into the anterior triangle 


Table I].— PAROTID GLAND WEIGHTS 








AGE OF TOTAL WEIGHT OF | WEIGHT OF 
SuBIECT SEx WEIGHT IN | SUPERFACIAL | SUBFACIAL 
J GRAMMES PORTION PORTION 
24 M. 30 15 Is 
29 M. 26 13 13 
39 M. 23 II 12 
43 M. 21 10 II 
43 F, 23 II 12 
44 M. 19 9 10 
46 M. 23 12 I! 
SI M. 15 8 7 
54 M. 23 12 11 
55 F. 24 12 12 
$5 F. 17 8 9 
57 F. 25 13 12 
57 M. 20 10 10 
57 F. 22 12 10 
57 M. 24 12 12 
60 F. 20 10 10 
61 M. 20 10 10 
63 F, II 6 5 
63 F. 20 10 10 
63 M. 24 II 13 
65 M. 23 II 12 
69 F. 18 9 9 
71 M. 16 x 8 
78 F. 1§ 7 & 
87 F. 17 8 9 

















of the neck, and posteriorly it overlaps the upper 
anterior border of the sternomastoid muscle to 
merge with the tough fascia in this region. The 
infrafacial extension is constituted chiefly by the 
superfacial parotid, the subfacial parotid often not 
extending into the neck. It is this portion of the 
parotid which is removed as a routine in block 
dissection of the neck in order to improve the access 
to the anterior triangle of the neck superiorly. By 
a preliminary identification of the posterior facial 
vein and by separating the infrafacial extension of 
the parotid from it until the submandibular branch 
of the facial nerve and subsequently the anterior 
facial vein are reached, this stage of the operation 
of block dissection of the neck can be performed 
without damage to the nerve and without the trouble- 
some venous bleeding so often encountered. 

The Relative Weights of the Superfacial 
and Subfacial Parotid.—Twenty-five parotid 
glands removed from post-mortem subjects were 
weighed. The results are given in JTable IJ. It 
will be seen that there is a wide variation, the highest 
being 30 g. and the lowest 11 g. The two main 
factors on which the weight of the gland seemed to 
depend were age and emaciation. In general, there 
was a rough trend towards a reduced weight with 
age and as a result of emaciating diseases, the loss 
probably depending in large part on a disappearance 
of fat. 

The glands after being weighed were split into 
two in the faciovenous surgico-anatomical plane 
above described, and the two portions again weighed. 
It will be seen from the table that the weights of the 
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super- and subfacial parotid were as a rule approxi- 
mately equal. This was an unexpected finding, as 
from our surgical experience we had expected the 
superfacial parotid to be much larger than the sub- 
facial. It must be remembered, however, that 





F1G. 314.—Diagram to illustrate the fine connexions that 
may exist between the branches of the facial nerve. In a case 
such as this, no facial paralysis would result if the fine nerve- 
twigs represented by the dotted lines were damaged. 





Fic. 315.—Photograph of right parotid gland from deep 
aspect to show how the external carotid artery is buried in the 
deep surface of the gland. Anteriorly a glass rod has been 
inserted into the stump of the posterior facial vein. At the 
lower pole of the parotid, the vein is anterior and on a plane 
superficial to the artery. 


surgically one removes pathological glands and that 
the bulk of the tissue removed is pathological rather 
than anatomical; and also that unless one adopts 
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some definite anatomical criterion such as the facio- 
venous plane, the exact site of splitting of the gland 
surgically may vary within wide limits. Even 
allowing for this, however, the question remains of 
the reason for the apparent much greater frequency 
of tumours in the superfacial parotid. Thus, in our 
own experience of 33 consecutive cases of primary 
mixed parotid tumour, in only 5 was the tumour 
noted as being completely subfacial, including 3 
cases of pharyngeal extension. We shall return to 
this point later with a suggested explanation of the 
apparent anomaly. 

The Intraparotid Course of the Facial 
Nerve.—The general anatomical pattern and course 
of the facial nerve and its branches are fairly standard, 
though this anatomical pattern may of course be 
distorted in any direction by the presence of a 
tumour. The main trunk emerges from the stylo- 
mastoid foramen running in a downward and forward 
direction and almost immediately enters the posterior 
deep aspect of the parotid gland. In the gland it 
divides into its two main subdivisions, the temporo- 
facial and the cervicofacial, which again split up into 
the terminal branches. These terminal branches 
emerge from the deep surface of the gland at varying 
distances from, but usually close to, its anterior 
border, and run forward on the masseter muscle. 

Filaments connecting the terminal branches are 
common, so that it is sometimes possible, if the 
pathology demands, to resect some branches without 
any resulting obvious facial paralysis (Fig. 314). 
But these connecting filaments are irregular in 





FIG. 316.—Photograph of transverse section of upper pole of right parotid 
gland from above to show how artery (dark rod) and vein (light rod) converge 
towards the upper pole of the gland. 


pattern, and should not be relied on unless actually 
demonstrated. The submandibular branch, which 
supplies the depressor of the angle of the lip, is only 
rarely connected by a filament with the branch 
above (in 5 per cent only of cases, according to 
Davis and others, and to Hand). The same 
must apply to the branch to the frontalis muscle 
fairly early in its course. Complete anatomical 
preservation of these two branches is, therefore, 
especially important if permanent paralysis and 
deformity of the corresponding parts of the face 
are to be avoided. 

Davis and his colleagues have classified the patterns 
which the facial nerve may form in the parotid 
gland, chiefly on the basis of how well developed 
the two primary subdivisions are, and the com- 
plexity of the connexions between the terminal 
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branches. But since this classification can only 
be made after the nerve has been fully dissected 
out, it is not of much practical help to the surgeon in 
the course of his dissection. The standard method 
of dissection of the facial nerve is from the main 
trunk forwards, because it is in general easier to trace 
out the full distribution of any nerve in this way 
rather than the reverse. But on occasion it may be 
a useful manceuvre to identify the terminal branches 
as they lie on the masseter anterior to the parotid 
and to trace them backwards to meet the posterior 
dissection. 

The Intraparotid Course of the External 
Carotid Artery.—This artery enters the inferior 
aspect of the gland almost immediately after emerg- 
ing from under cover of the upper border of the 





FiG. 317.—Histological section of posterior part of parotid 


with covering parotid fascia. The toughness of the fascia can 


be seen. (* §6.) 


posterior belly of the digastric and stylohyoid muscles. 
If a total parotidectomy is to be performed, the 
artery can be easily identified, doubly ligated, and 
divided at this point. It is doubtful whether ligation 
is of much value if only a superfacial parotidectomy 
is to be performed, since the anastomotic flow 
through the superficial temporal and _ internal 
maxillary arteries is so free; and in any case it is 
venous rather than arterial bleeding which is the 
main problem in conservative parotidectomy. The 
external carotid artery in its course through the gland 
lies close to its deep surface, deeper than and 
separate from the main veins (Fig. 315). But artery 
and veins gradually converge till at the level of 
the superficial temporal vessels they lie together 
(Fig. 316). The parotid gland, like the submaxillary, 
thus has large arteries and veins passing through 
it without being itself a very vascular organ. Pro- 
vided, therefore, that the actual intraglandular 
vascular planes are avoided, the splitting of the 
parotid need not be associated with anything more 
than minor bleeding. As already noted, the impor- 
tant plane in the operation of conservative parotid- 
ectomy is the venous one, because of its situation 
immediately deep to the plane of the facial nerve. 
The arterial plane, being appreciably deeper than the 
venous except in the region of the superficial temporal 
vessels, is not impinged on in the superfacial phase of 
a parotidectomy, and in the subfacial phase the main 
arteries are secured as they enter or leave the gland, 
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so that the precise intraparotid anatomy of the 
arteries is not nearly so important surgically as that 
of the veins. The superficial temporal artery is, 
however, the landmark for the auriculotemporal 
nerve, which lies immediately behind the artery in 
front of the tragus of the ear. 


2. THE EXTRINSIC ANATOMY OF THE 
PAROTID GLAND 


Following the anatomical tradition of organ 
description, it is usual to compare the parotid with 
some natural or geometrical object, the commonest 
being an irregular pyramid, and then to describe in 
order the various surfaces and borders with their 
relations. The parotid, however, has always been 
difficult to describe in this way and Grant (1937) 





_ Fic. 318.—Histological section of anterior part of parotid 
with covering parotid fascia and more superficially facial 


The fascia is much more delicate and 
56.) 


muscular bundles. 
areolar than posteriorly. ( 


introduced for simplification of description the 
anatomical concept of the parotid mould. He wrote : 
“The parotid region is a mould lined with fascia 
and filled, not with fat, but with parotid salivary 
gland. The gland fills the irregularities of the 
mould and overflows its brim in front and below, 
and through the gland pass certain vessels and nerves. 
If you make a careful study of the mould you need 
not devote time to the cast which is but the counter- 
part of the mould ; moreover, the form and relations 
of the parotid mould are more easily investigated 
than those of the parotid gland.”’ In 1956 he further 
wrote: “It seemed reasonable to describe to the 
student the parotid mould or bed rather than the 
gland itself, because the student destroys the gland 
as he removes it piecemeal, but the mould should 
remain intact. Hence, it is the mould that I described 
in the first edition of my book published in 1937, 
and I have continued to do so. I am not aware 
that anyone else has preferred the bed to the occupant. 
That is to say, so far as I know, the idea was original 
with myself.” 

This concept of the parotid mould which was 
introduced, as we have seen, for anatomical simplifica- 
tion, has valuable surgical applications, particularly 
if it is thought of as a complete rather than a half 
mould. The deep half of the mould is predominantly 
bony and rigid, the superficial half only semi-rigid 
and constituted by the parotid fascia. The mould is 
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closed above by the adhesion of the parotid fascia 
to the zygoma, and behind by the adhesion of the 
fascia to the cartilaginous external auditory meatus, 
the mastoid, and the dense tissue covering the upper 
end of the sternomastoid muscle. But it is open 
inferiorly and anteriorly, a point of practical impor- 
tance. Considering the two halves of the mould in 
a little more detail, running obliquely across the bed 
of the mould is the styloid process with its attached 
ligaments and muscles. Deep to the styloid process 
is the stout carotid sheath, surrounding the internal 
carotid artery and the jugular vein, and firmly 
attached to the base of the skull where these vessels 
pass through. Between the parotid gland and 
the deep half of the parotid mould is a plane of 
loose areolar tissue. The parotid gland is easily 
separable from the deep half of the mould, and the 





FiG. 319.—Diagram to illustrate the findings in a recent 
parotidectomy case. The bulk of the tumour was in the lower 
pole of the parotid, the nerve being stretched over its superior 
aspect. The fact that the parotid vein is superficial to the 
tumour proves that the latter originated in the subfacial 
parotid, the cervical extension of the superfacial parotid 
having undergone almost complete pressure atrophy. 


internal carotid artery, the jugular vein, and the last 
four cranial nerves do not come into the surgical 
field as was stated by Treves. Moreover, with the 
exception of the gap between the stylomandibular 
ligament and the jaw, which will be discussed further 
later, the deep half of the parotid mould, reinforced 
deeply by the carotid sheath, is for practical purposes 
rigid and inextensible, as also are the tissues under 
the anterior overflow of the parotid, i.e., the ascending 
ramus of the lower jaw with its covering masseter 
muscle. 

The parotid fascia is regarded as part of the 
investing cervical fascia which theoretically splits 
to enclose the parotid gland. But inferior and deep 
to the gland the fascia, with the exception of the 
stylomandibular ligament, is represented merely by 
loose areolar tissue. The fascia superficial to the 
gland on the other hand is a dense fibrous structure. 
It does not, however, form a smooth sheet comparable 
to the fascia lata, but consists of irregular bands of 
fibrous tissue which superficially become continuous 
with the fibrous septa of the subcutaneous tissue, 
and deeply run in between the lobules of 
the parotid gland (Fig. 317). These fibrous 
bands become less dense anteriorly, so that over 
the anterior aspect of the gland, the parotid 
fascia is represented merely by loose areolar tissue 
(Fig. 318). 

Some Consequences of the Character of the 
Parotid Mould.—The fact that the parotid mould 
has a rigid deep half means that swellings of the 
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parotid, with the one exception to be noted 
later, can only develop outwards. It is impos- 
sible, for example, to decide clinically whether a 
tumour of the parotid gland is arising superficial 
or deep to the facial nerve, since both develop in 
an outward direction to give rise to a similar externa] 
lump. The semi-rigid superficial half of the mould 
may also exercise a moulding influence. In the case of 
rapidly occurring inflammatory swellings, it softens 
and stretches and has little such influence. But in the 
case of more slowly growing swellings such as the 
common parotid tumours, it may direct the swellings 
towards the inferior and anterior gaps in the mould, 
This may explain, for example, the apparent greater 
frequency of parotid tumours in the lower part of 
the gland, though it is impossible to be dogmatic on 
this greater frequency in the absence of precise 
figures. The influence of the parotid mould may also 
explain the apparent greater liability of the super- 
facial parotid to tumour formation than the 
subfacial, a point already referred to. Thus, in 
the case illustrated by Fig. 319 a detailed study of the 
anatomical relations of the tumour, particularly to 
the faciovenous plane, enabled one to say with 
certainty that the tumour began in the subfacial 
parotid, and that, being prevented by the rigid deep 
parotid mould from extending deeply, its growth was 
directed superficially and inferiorly so that it came 
to resemble a superficial tumour in the infrafacial 
extension of the parotid. Again, one occasionally 
meets with cases where an anteriorly situated tumour 
lies between terminal branches of the facial nerve 
which are raised up on the sides of the tumour, 
the whole picture strongly suggesting that the tumour 
has started in the subfacial parotid and been forced 
superficially between the nerve branches. It is thus 
possible that the apparent greater liability of the 
superfacial parotid to tumour formation is in fact 
only apparent and not real, and is merely an expres- 
sion of the outward directing action of the parotid 
mould. 

A Note on ‘ Radical Parotidectomy ’.—The 
term ‘ radical parotidectomy ’ is traditionally applied 
to total parotidectomy with sacrifice of the facial 
nerve. Locally involved structures such as the carti- 
laginous external auditory meatus and the masseter 
muscle, or even the mandible, may be removed 
with the parotid, and the operation may be com- 
bined with block dissection of the neck. Invasion 
of any degree of the deep half of the parotid mould 
in the region of the carotid sheath makes for absolute 
inoperability, but in practice such deep invasion is 
late, and if an infiltrating growth can be separated 
from its more superficial relations, such separation 
is usually also possible deeply. But with the 
development of the modern operation of conservative 
parotidectomy, a new type of ‘ radical parotidec- 
tomy’ is emerging in which growths are removed 
together with locally invaded structures, but with 
preservation of the facial nerve. We have had a 
number of cases of this type in which parotidectomy 
with conservation of the facial nerve was combined 
with extensive removal of the masseter: in one 


case, the tumour arose in the superfacial parotid 
and spread to involve the muscle in the gap between 
the two main subdivisions of the facial nerve; in 
another the tumour arose in the subfacial parotid. 
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SURGICAL ANATOMY OF 


We have had another case in which conservative 
parotidectomy was combined with extensive resec- 
tion of invaded sternomastoid muscle. In other 
words, the newer concept of a radical operation 
dwells less on routine sacrifice of the facial nerve, 
which can often be avoided in whole or in part, and 
more on a wide removal of the involved tissues. 
Experiences such as the above, together with the 
experience that the results in cases advanced enough 
to require the traditional type of ‘ radical parotidec- 
tomy’ are almost uniformly bad, emphasize the 
importance of the modern policy of early exploration 
of all parotid tumours. 


3. THE SURGICAL ANATOMY OF 
PHARYNGEAL EXTENSIONS 
OF PAROTID TUMOURS 


As an exception to the general rule that parotid 
swellings, unless of a grossly infiltrative character, 
only progress in an outward direction, rarely non- 
infiltrative tumours arising in the deep aspect of the 
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such pharyngeal extensions. If the parotid is 
removed and a finger introduced into the stylo- 
mandibular tunnel, it enters not the main retro- 
pharyngeal space but a closed ‘lateral pharyngeal 
space’, the boundaries of which it is difficult to 
break through, even with the exertion of a fair 
amount of force. We have studied the space further 
in three subjects by removing in one piece the 
pharynx up to the base of the skull, together with 
the soft palate, the tongue, and the soft tissues of 
the floor of the mouth. A precise anatomical 
account of the space, which is not well or generally 
recognized, is being published elsewhere. But the 
main points of surgical anatomical interest are the 
following. 

The space extends from the base of the skull 
above to about the level of the lower pole of the 
tonsil below. Its outer wall is formed by the deep 
aspect of the structures of the parotid bed, i.e., the 
ascending ramus of the jaw, covered by the internal 
pterygoid muscle, and the styloid process with its 


| PALATAL 


MUSCLE ™ “MUSCLES 
PAROTID “ SUPERIOR 
PLUG a x _7 CONSTRICTOR 
LATERAL 
PHARYNGEAL 
SPACE =). ——RETROPHARYNGE AL 
Serr SPACE 
STYLOID . , 
MUSCLES _ LONGUS COLLI 
ws MUSCLE 
POSTERIOR | ¢: 
BELLY of ~ CAROTID 
DIGASTRIC is SHEATH 





Fi1G. 320.—Diagram of transverse section at the level of the first cervical vertebra to illustrate the anatomy of the ‘ lateral 


pharyngea! space ’. 


It will be seen that apart from the superficial entrance to the space, which is plugged by the parotid gland, 


the space is otherwise a closed one, and in particular does not communicate with the main retropharyngeal space. 


parotid may extend retropharyngeally. Patey and 
Thackray (1957) have recently given an account of 
the clinical features and pathological anatomy of 
these tumours. To impinge on the pharynx, the 
tumours grow through the ‘ stylomandibular tunnel ’, 
a narrow chink between the jaw and the stylo- 
mandibular ligament. As a result, the tumours 
usually have a dumb-bell character, though we have 
recently had a case in which this character was 
absent owing to apparently almost complete pressure 
atrophy of the styloid process and stylomandibular 
ligament. 

We have stu tied in post-mortem subjects and in 
coronal sections of the head kindly provided by 
Professor Walls the anatomical factors influencing 


attached muscles and ligaments ; its posterior wall 
by the carotid sheath running up to be attached to 
the base of the skull ; and its medial wall, above by 
the palatal muscles as they run down from their 
origin at the base of the skull, and below by the 
superior constrictor of the pharynx. The walls 
fuse and intermingle at their junctions to form a 
closed space, the outer entry into which through the 
stylomandibular tunnel is closed by the ‘ parotid 
plug ’ (Fig. 320). 

The space is situated lateral and posterolateral 
to the palate and upper part of the pharynx, and in 
the normal anatomical state its walls are roughly in 
apposition, though it also contains a little fat. When 
an extension of a parotid tumour grows into it, 
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since the lateral and posterior walls are substantially 
inextensible, enlargement of the space takes place 
at the expense of the medial wall. Looked at from 
inside the mouth, the result is a pushing forwards 
and inwards of the soft palate, the tonsil, and the 
pillars of the fauces of the corresponding side, the 
displacement sometimes bringing the uvula_ into 
contact with the opposite side. ‘The resistance of 
the space to stretching exerts a moulding influence 
on the contained tumour, which is usually as a result 
roughly spherical in shape. 

If a pharyngeal extension of a parotid tumour is 
small, it may cause no symptoms and therefore be 
missed unless an intra-oral examination is made. 
When larger, it may alter the intonation of the voice 
by its encroachment on the nasopharynx, interfere 
with swallowing by its encroachment on the oro- 
pharynx, and give rise to a constant feeling of some- 
thing being stuck in the throat. We have also 
reported one case of neuralgia in the distribution of 
the third division of the fifth cranial nerve, which 
cleared up immediately after removal of the tumour, 
and was presumably therefore due to pressure in 
the region of the foramen ovale (Patey and Thackray). 
Since writing this paper, we have had a case with 
blockage of the posterior nasal orifice on the side of 
the tumour associated with profuse purulent nasal 
discharge, and also with homolateral middle-car 
deafness presumably from obstruction of — the 
Eustachian tube. 

But trom the point of view of 
pressure effects, it is fortunate that pharyngeal 
extensions of parotid tumours occur into a limited 
space resisting enlargement rather than into the 
main retropharyngeal space. An extension of a 
tumour into the latter space would meet with no 
obstacle to its crossing the middle line or to its 
caudal extension, and the direct pressure forwards 
of the posterior pharyngeal wall to impinge on the 
base of the tongue would tend to give rise early to 
interference with respiration and deglutition. From 
the diagnostic point of view, the characteristic 
quinsy-like bulging of the palate and tonsil enables 
extensions of parotid tumours into the ‘* lateral 
pharyngeal space * to be distinguished from similar 
tumours arising from pharyngeal glands, a differ- 
entiation which has hitherto been uncertain. 

The tinal question arises of what determines that 
a parotid tumour shall, as an exceptional event, grow 
through the stylomandibular tunnel into the lateral 
pharyngeal space. Since there are no obvious 
external forces cither of pulsion or suction, it can 
only be the growth forces of the tumour itself. But 
in the common parotid tumour, the infiltrative 
tendencies of which are ordinarily slight, if the 
tumour starts only a short distance away from the 
narrow stylomandibular tunnel, by the time it has 
grown to reach the cleft it is too large to pass through. 
To grow into the lateral pharyngeal space, therefore, 
the tumour must start either in the knuckle of 
parotid tissue which plugs the  stylomandibular 
tunnel or very close to it. The small bulk of 
this tissue relative to that of the parotid gland as 
a whole would explain on mathematical grounds 
the great rarity of pharyngeal extensions of parotid 
tumours. 
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SUMMARY 


1. The surgical anatomy of the parotid gland has 
been studied from three main aspects :— 

a. The intrinsic anatomy with special reference 
to the operation of conservative parotidectomy, 

b. The extrinsic anatomy with special reference 
to the concept of the parotid mould. 

c. The surgical anatomy of pharyngeal extensions 
of parotid tumours. 

2. Studies by means of dissections, casts, and 
radiographs have furnished no evidence to support 
the bilobar concept of the parotid gland, which 
should be regarded rather as multilobular. 

3. The gland, however, can readily be split 
surgically into two along the faciovenous plane, 
which is defined and described. ‘The two parts of 
the gland may be termed the superfacial and sub- 
facial parotid, and are approximately equal in weight, 
The accurate identification of this plane is an 
important step in parotidectomy with conservation 
of the facial nerve, the standard technique of which 
should be modified to preserve the inferior venous 
connexions of the gland until the final stages of the 
operation, 

4. The concept of the parotid mould explains 
the normal directions of development of parotid 
tumours. The concept may also explain the 
apparent greater frequency of tumours in the super- 
facial parotid in spite of the super- and subfacial 
parotid being equal in bulk. 

5. A newer concept of radical operation for 
locally invading parotid tumours is arising in which 
the gland is, if possible, removed with adjacent 
invaded structures, but with preservation of the 
facial nerve in whole or in part. 

6. Extensions of parotid tumours may enter the 
* lateral pharyngeal space ’, which is briefly described. 
The clinical features of these tumours can _ be 
explained by the anatomy of this space. 


We wish to thank Mr. M. Turney, the hospital 
photographer, for the photographs, and Miss E. D. 
Hewland, the hospital artist, for the diagrams. 
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ADENOMATOSIS OF THE STOMACH OF BRUNNER GLAND TYPE 


By A. WYNN WILLIAMS 


PATHOLOGY DEPARTMENT, UNIVERSITY OF 
WuiLte adenomata of the stomach in general are 
rare, those composed of glands of Brunner type are 
particularly uncommon. Associated symptoms and 


signs, including X-ray appearances, are not specific 





iG, 321 Acromegalic facies of patient. 





FIG. 323.—X-ray appearances of the stomach after a bariur 


and the condition may be erroneously diagnosed 
clinically as malignant. Awareness of the existence 
of this condition should, however, facilitate correct 
diagnosis and for this reason the following descrip- 
tion of a case merits attention. 





_* Present address : Pathology Department, University 
of Edinburgh. 


ABERDEEN, 


M.B.E. 


INFIRMARY 


W. MICHIE, 


ABERDEEN ROYAL 


CASE REPORT 


A woman aged 66 was admitted to Aberdeen Royal 
Infirmary for investigation. One month previously she 
had vomited blood and afterwards she had melezna for 


* AND 
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F1G. 322.—Acromegalic hands of patient. 


the following three weeks. Two years previously she 
had had a small hamatemesis and she had suffered inter- 
mittently from heartburn for a few years. 

She presented a characteristic acromegalic appear- 
ance (Figs. 321, 322). The breasts were markedly 
atrophic, but there was no evidence of generalized 





meal. 


emaciation. Signs of early myocardial failure were 
present: the apex beat of the heart was in the 6th inter- 
costal space in the anterior axillary line and there was 
some pitting oedema of the ankles and sacral region. 
Crepitations were heard in the lung bases and the liver 
was enlarged two finger-breadths below the right costal 
margin ; the blood-pressure was 150/90 mm. of mercury, 
while the pulse was 64 beats per minute, regular and of 
good volume. X-ray examination showed some cardiac 
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enlargement, calcification in the aortic arch, pulmonary 
congestion, and a small left pleural effusion, 

The abdomen was distended. ‘The central part of 
the epigastrium was tender to touch and a vague mass 
could be palpated through the abdominal wall. After 
atest meal, hydrochloric acid was present in all specimens 
of gastric juice. ‘The stools gave a positive benzidine 
reaction, After a barium meal no abnormality was seen 





pik | 1 | 


hig. 424 Section through the body of the stomach show 
ing the enlargement and irregularity of the rugew Note the 
submucous cysts 


in the esophagus, but the lumen of the antrum of the 
stomach was narrowed and so markedly irregular (Jig. 
323) that a diagnosis of carcinoma was made. In 
addition, there appeared to be a diverticulum at the 
junction of the first and second parts of the duodenum, 

No abnormality was discovered in the central nervous 
system or in the urine. ‘The blood sedimentation rate 
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326.—Part of a 
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biG 


(Westergren) was 3 mm. in the first hour. The hamo- 
globin was 10°3 g. per cent (84 per cent Haldane) and 
the total white blood-count was 3600 cells per c. mm. 
The plasma chlorides were 520 mg. per cent and the 
blood-urea was §0 mg. per cent. 
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Laparotomy was performed through a midline supra- 
umbilical incision, ‘he stomach was grossly abnormal ; 
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Section through the pyloroduodenal junction 
Brunner-gland adenomata, some of which are 


its distal third was thickened by a nodular mass which 
moved freely on the main muscle coats and smaller 
nodules were felt in the body of the stomach. More- 
over, above and below the stomach there was a large 
retroperitoneal dumb-bell-shaped mass resembling a 
lipoma and many smaller lipomata were present in the 
omentum along the greater curve of the stomach, 
in the mesentery of the small intestine, and in the meso- 
colon. 

A three-quarters gastrectomy with retrocolic Polya 
anastomosis was carried out. ‘Towards the end of the 
operation, cardiac arrest occurred but responded well to 
the injection of 1 c.c. of 1 in 100 adrenaline solution into 
the myocardium and cardiac massage for two-and-a- 
half minutes. 

Initially, convalescence was precarious, but there- 
after the patient made rapid progress and was dis- 
charged home on the twentieth post-operative day. 

PATHOLOGICAL FINDINGS.—The_ resected specimen 
consisted of the distal two-thirds of stomach (greater 
curve 35 cm., lesser curve 25 cm., and weight 290 g.) 
together with the attached greater omentum and _ the 
first 2 cm. of duodenum. The omentum contained 
several fatty nodules resembling ordinary lipomata and 
measuring approximately 2-5 cm. in diameter. ‘The 
stomach was bulky and knobbly; in many parts of the 
antrum and body the rugx were abnormally large and 
of irregular contour, the appearances being like those of 
so-called * giant hypertrophic gastritis’ (Figs. 324, 325). 
Section of these big rugw showed that the mucous 
membrane was thickened, and contained in many places 
nodules of firm pale yellow tissue ; these nodules varied 
in diameter from 1 to 20 millimetres and some contained 
smooth-walled cysts filled with clear watery fluid. The 
pyloric canal and first part of duodenum were partly 
stenosed and distorted by submucosal nodules similar 
to those observed in the body and antrum but much 
larger ; they measured up to 4 cm. in diameter. The 
main muscle layers of the stomach were hypertrophied. 
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No definite ulcers were seen, but shallow erosions up 
to 1 cm. in diameter were present in some of the nodular 
parts of the gastric mucosa. 


Some of the lymph-nodes 
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Brunner type. Partially healed acute erosions are 
present in the stomach; these present no specific 
characters. Many portions of the gastric mucosa, 





mucosa ; 


along the lesser and greater curves were oedematous, but 
there was no notable lymph-node enlargement. 
Microscopically.—The arresting finding is the presence 
of adenomatous nodules in the stomach and duodenum. 
In the duodenum, these nodules, which are present in 


ae 


328.—Part of the body mucosa showing numerous 
Haematoxylin and 


FIG. 
Brunner glands, with one prominent cyst. 
eosin. ( =x 27.) 


both the mucosa and submucosa, have the histological 
characters of Brunner glands and some are cystic (Fig. 
326). In the antrum and body of the stomach the 
nodules have a similar histological appearance and are 
also present in the submucosa as well as in the mucosa 
(Figs. 327-329). Most of the adenomatous nodules in 
the stomach and duodenum are unencapsulated or else 
partially enclosed in a very thin fibrous layer ; in addition, 
in parts of the body mucosa, columns of normal glands, 
with their characteristic chief and parietal cells, are 
dispersed among small loose collections of glands of 


~Sections of the antrum of stomach, showing the Brunner glands, some of which are cystic, in A, the superficial part of the 
B, the deeper part of the mucosa; and C, the submucosa. 


Haematoxylin and ecosin. (* 27.) 


including the body region, are heavily infiltrated with 
lymphocytes and plasma cells and also contain islets of 
heterotopic tissue of intestinal type. 

The lipomatous nodules in the omentum are com- 
posed of thinly encapsulated adipose tissue and resemble 





FiG. 329.—Part of the wall of a cyst in the body mucosa 
of stomach. Haematoxylin and eosin. (* 18§.) 


ordinary lipomata except for one unusual feature : 
contain small irregularly distributed 
lymphocytes. 


they 
collections of 


DISCUSSION 


Comparatively little attention has been given to 
pathological changes in Brunner’s glands. These 
are branched, tubular, and alveolar structures lined 
by characteristic large cubical or columnar cells, with 
a weakly eosinophilic cytoplasm which stains for 
glycogen and gives a variable reaction with stains 
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for mucus. In the normal stomach, the cardiac and 
pyloric glands are cytologically indistinguishable 
from Brunner’s glands. Many histologists, e.g., 
Oppel, quoted by Robertson (1941), believe that the 
pyloric glands and Brunner glands are continuous ; 
however, the latter empty through the crypts of 
Lieberkiihn and, moreover, are not confined to the 
mucous membrane but extend deeply into the sub- 
mucosa. 

Hudson and Ingram (1952) found only 64 cases 
of adenoma of Brunner glands in the world litera- 
ture. Probably, however, small adenomata are not 
uncommon. In a general review of the pathology 
of Brunner’s glands, Robertson, for instance, refers 
to the careful study of Feyrter in 1934, in which 
adenoma-like growths were found in 37 out of 2800 
autopsy subjects. The majority of the adenomata 
that have been described have occurred in the 
duodenum and less than a score of cases affecting 
the stomach have been reported. According to 
Brites (1932), who refers to 6 such cases including 
one of his own, the earliest report was by Hayem 
who described 2 cases in 1899. Adenomata are 
among the less frequent of benign stomach tumours, 
as demonstrated in the review of Minnes and 
Geschickter (1936); they found only 42 (4°5 per 
cent) of adenomata in the 930 recorded cases. 
Evidently such a= special variety of gastric 
adenoma as a Brunner-gland growth must be very 
uncommon. 

When symptoms accompany a Brunner-gland 
adenoma of duodenum or stomach they are not 
specific. They include vague upper abdominal 
discomfort or pain; vomiting may be present if 
there is stenosis, and hemorrhage if erosion or 
ulceration is present. Radiologically, there is usually 
a filling defect and the condition may be mistaken 
for a malignant growth. It is hardly surprising that 
exact clinical diagnosis is rare and that identification 
of the lesion most often comes only after laboratory 
examination of a surgical or autopsy specimen ; 
however, there can be no doubt that awareness of 
the existence and characters of the adenoma will 
increase the possibility of accurate diagnosis. 

These tumours are usually sessile but can be 
pedunculated. They are single or multiple and 
have a characteristic pale yellow colour and are often 
cystic. Their diameter varies from a few milli- 
metres to 3 or 4 centimetres. Any region of the 
stomach may be affected but the commonest site is 
the pyloric region. In the case reported by Brites 
there were approximately 150 adenomatous nodules, 
mostly no larger than a pea, in the pyloric canal and 
antrum of a 64-year-old woman ; this patient died 
of septicemia following a kidney infection and the 
gastric lesions were an incidental finding. Three of 
the nodules were stalked, the largest being 1:8 cm. 
long. 

The naked-eye appearances of the stomach in 
this case suggest that a small minority of cases of so- 
called giant hypertrophic gastritis may be examples 
of Brunner-gland adenomatosis, the gastric mucosa 
being like that described by Ménétrier (1888) as 
** polyadenoma en nappe ”’. 

The pathogenesis is unknown and 6s sstrictly 
invokes a consideration of the development of 
adenomatosis and hyperplasia. 
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The coexistence of inflammation and areas of 
benign epithelial overgrowth in the stomach has led 
many observers, e.g., Konjetzny (1930), to suggest 
that true adenomata are inflammatory in origin, 
Others have suggested that adenomata result from 
an abnormality in development ; in this respect, it 
is interesting and probably significant that adeno- 
myomata have on rare occasions been described in 
or near the pylorus. These are composed of glands 
of Brunner type and pancreatic tissue, intermingled 
with unstriped muscle, and are regarded by many 


authorities (Nicholson, 1923; Lauche, 1924; 
Taylor, 1927) as epithelial heterotopias which 
probably arise from embryonic rests. Stewart 


(1929) found 4 such cases in §700 autopsies, and 
Picco (1938) reported a case of pyloric stenosis in a 
male aged 44, where the lesion was aberrant pan- 
creatic tissue associated with an adenoma of the 
** serous glands of the pylorus ”’. 

The congenital origin of polyps of the stomach 
or intestine has been often demonstrated. Stewart 
(1931), in a study of diffuse alimentary polyposis in 
children, noted the lack of inflammatory signs and 
the apparent embryonic structure of the growths. 
Polypoid adenomatous and hyperplastic overgrowths 
of the pyloric part of the stomach occur spontaneously 
in a special mouse strain (Stewart and Andervont, 
1938). 

In the present case, although parts of the gastric 
mucosa show inflammatory changes, the latter are 
regarded as the consequence of erosion or ulcera- 
tion. In many of the adenomatous areas no inflam- 
matory changes were seen. 

Could the glandular overgrowth in this case be 
an exaggerated response to mucosal injury? It is 
well known that in the healing of ordinary erosions 
and ulcers regenerated glands are of a ‘simple’ 
type, cytologically resembling Brunner’s glands; 
this healing process is restricted and orderly. In 
the case under discussion there was an extraordinary 
excess of glandular tissue, extending in many places 
deeply into the submucosa. The patient was an 
acromegalic and it seems possible, in theory, that 
excess of growth hormone might account for this 
overgrowth of glands. There is, however, no 
indication that Brunner-gland adenomata are usually 
associated with acromegaly and the association in 
this case may be no more than coincidental. It 
seems more probable that the adenomatosis is due 
to a developmental error. 

The presence of the ‘ lipomata ’ in an acromegalic 
is perhaps an incongruity, because growth hormone 
has a catabolic effect on depot fat (Weil, 1955), 
but whether it acts independently on protein, 
carbohydrates, and fat, or whether it acts on 
one or other primarily, and the rest secondarily, is 
undecided. 


SUMMARY 


A case of gastric adenomatosis of Brunner-gland 
type in a 66-year-old acromegalic subject is de- 
scribed. The condition is likely to be misdiagnosed 
as malignant. 


We are grateful to Professor J. S. Young for his 
interest and help, and to Mr. R. Drummond for the 
photographs. 
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TOTAL PANCREATECTOMY 


By G. N. CHANDLER 


SENIOR REGISTRAR, UNIVERSITY DEPARTMENT OF CLINICAL MEDICINE, LEEDS 


AND MICHAEL C. OLDFIELD 


FROM THE GENERAL INFIRMARY, LEEDS 


REMOVAL of part of the pancreas is often disappoint- 
ing because in a high proportion of patients leakage 
of pancreatic juice occurs at the site of anastomosis 
of the pancreatic duct with the jejunum or stomach. 
This makes the mortality of the operation high, 
probably at least 50 per cent. At operation, when 
a tumour of the pancreas is found to be resectable, 
it is not always possible to be certain of its malignant 
nature. Consequently, partial pancreatectomy may 
be done for chronic pancreatitis when only a simple, 
fairly safe, cholecyst-jejunostomy is required. It has 
yet to be proved, therefore, that radical surgery for 
presumed carcinoma of the head of the pancreas is 
ever advisable. Aird (1952) doubted whether 
improvements in operative surgery have increased 
the average duration of life in such patients, and 
commented that, even during the period of survival, 
the patient who has undergone partial pancreatec- 
tomy is not always content and comfortable. Cattell 
and Warren (1953) quoted 33 examples of total 
pancreatectomy collected from the literature; in 
23 instances operation was done for a malignant 
lesion with a mortality of 43:5 per cent. They con- 
sidered that the operation was technically a feasible 
procedure, but, because of the high mortality, advised 
its selective use for patients with early cancers. 
A growth arising from the ampulla of Vater or the 
termination of the common bile-duct is nevertheless 
often amenable to surgery, though it has yet to be 
decided how radical this surgery should be. Being 
so dissatisfied with the results of partial pancreatec- 
tomy, one of us (M.C. O.) decided that when a 
resectable carcinoma in either of these sites was 
encountered, total pancreatectomy should be done. 

We are recording our experiences with the first 
patient treated in this way, so that others who may 
wish to try this method may benefit. 


CASE REPORT 


A caretaker, aged 47, was seen by Dr. Maxwell 
Telling on Jan. 30, 1956. For three weeks the patient 
had been miserable and “ off colour” and described 
occasional shooting pains in the back and lower and front 
part of the chest, without relationship to effort or meals. 
A week later progressive jaundice developed, associated 
with pruritus and loss of energy, appetite, and weight. 


The urine had been noted to be darker than usual, but the 
patient denied light coloured stools. In 1946 he had been 
admitted to another hospital for three weeks with infective 
hepatitis from which his recovery had been uneventful. 

The patient was admitted to the General Infirmary at 
Leeds on Feb. 6, 1956 under the care of Dr. Maxwell 
Telling. He was an anxious man, somewhat resentful 
and pessimistic. He was noted to be poorly nourished 
and moderately jaundiced. The liver was smooth and 
enlarged to five finger-breadths below the costal margin. 
The gall-bladder was palpable. Bile was present in the 
urine, but Ehrlich’s test for urobilinogen was negative, and 
sugar was absent. The blood-count was Hb 89 per cent, 
red cells 4,500,000 per c.mm., and total white cell count 
was 5600 per c.mm. (71 per cent neutrophils, 26 per cent 
lymphocytes, 3 per cent eosinophils). Liver function 
tests were compatible with obstructive jaundice: serum 
bilirubin 7-7 mg. per 100 ml.; total plasma proteins 
7°0 g. per 100 ml. (albumin 4:1 g. per 100 ml., globulin 
2-9 g. per 100 ml.) ; thymol turbidity 2 units; gold sol. 
negative ; and alkaline phosphatase 40-5 King-Armstrong 
units. The prothrombin time was 21 seconds (control 15 
seconds). Radiograph of chest was normal. 

After careful preparation laparotomy was undertaken 
on Feb. 15, 1956 (M. C. O.). 

AT OPERATION.—A high right paramedian incision was 
made and then extended transversely to the left across the 
left rectus muscle. The gall-bladder was found to be 
enlarged and tense. The common duct was dilated and 
measured about 2 cm. in diameter. The liver was 
enlarged. A hard mass about 3 cm. in diameter was felt 
through the wall of the duodenum and appeared to lie in 
the region of the ampulla of Vater and to involve the 
posterior wall of the second part of the duodenum and 
the adjacent head of the pancreas. There was an enlarged 
lymph-node near the lower end of the common duct close 
to the wall of the second part of the duodenum. A gastric 
ulcer was present in the middle third of the lesser curvature 
of the stomach. 

The peritoneum lateral to the second part of the 
duodenum and on the right side of the hepatic flexure was 
divided. The second part of the duodenum and the right 
half of the transverse colon were mobilized after dividing, 
between ligatures, some vessels above and to the right 
of the hepatic flexure. A retroperitoneal dissection was 
then made behind the head of the pancreas, which was 
freed without difficulty from the inferior vena cava and 
the superior mesenteric artery and vein. The gastro- 
colic omentum was divided from the region of the pylorus 
to the middle of the greater curvature. The whole extent 
of the anterior surface of the pancreas was defined and no 





264 THE BRITISH 
lesion was felt in the body of the pancreas. The right 
gastric artery was divided and then the lesser omentum 
and left gastric artery were ligated. The gastric ulcer was 
freed from the pancreas. The spleen was then drawn 
towards the middle line and the anterior layer of the lieno- 
renal ligament was divided. This allowed the spleen and 
the tail of the pancreas to be drawn forwards towards the 
right. The splenic artery was divided close to its origin 
from the aorta and the splenic vein was ligated just distal 
to its junction with the inferior mesenteric vein. The 





Fic. 330.—The photograph shows normal intestinal mucosa 
and submucosa stretched over a malignant tumour having the 
general structure of an adenocarcinoma with some papillary 
elements. H. and E. (x 33.) 


stomach was divided proximal to the ulcer on the lesser 
curvature. The pyloric part of the stomach was then 
swung to the right with the spleen and the body of the 
pancreas. The gastro-duodenal artery was ligatured 
and also numerous pancreatic veins and small arteries as 
they left or entered the body of the pancreas. This freed 
the lower part of the head of the pancreas. The uncinate 
process was then drawn to the right below the superior 
mesenteric artery and vein, the duodenojejunal flexure 
was freed, and the jejunum then divided just distal to this. 
The divided end of the jejunum was mobilized and 
drawn to the right below the superior mesenteric vessels. 
The common duct was divided about 2 in. above the 
duodenum and a Crafoord’s clamp was applied to the 
proximal end which lay anterior to the foramen of 
Winslow. A block of tissue which consisted of the 
common duct, the whole of the duodenum, pancreas, 
and spleen, as well as the pyloric half of the stomach, 
was removed. The distal end of the jejunum was 
closed and then brought upwards through a hole in the 
transverse mesocolon to the left of the middle colic vessels. 
The upper end of the common duct was joined to the 
jejunum after making a suitable opening into it just below 
its blind upper end. When the clamp was removed from 
the proximal end of the common duct, a septum was found 
dividing it into two parts. Apparently the duct had been 
divided above the junction of the hepatic ducts. Rubber 
tubes were passed into each hepatic duct and then into 
the jejunum. Using linen thread, anastomosis was made 
in two layers over the tubes. The upper half of the 
divided proximal end of the stomach was closed and the 
remaining half, i.e., the greater curvature, was joined end- 
to-side to the jejunum above the transverse mesocolon and 
distal to the anastomosis with the common duct. The 
opening in the transverse mesocolon was closed and an 
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under-water drainage tube was placed in Morison’s pouch 
in the right loin. The abdomen was closed. 

During operation the patient received 1000 ml, of 
whole blood. He withstood the strain quite well and 
afterwards responded satisfactorily to continued trans- 
fusion; both pulse rate and blood-pressure rapidly 
regained normal levels. . 

POST-OPERATIVE MANAGEMENT.—Post-operative treat- 
ment consisted of: gastric suction for six days; the 
administration of adequate intravenous fluids (N. 
saline, 5 per cent glucose, ‘ travamine ’) to maintain fluid 
and nitrogen balance ; penicillin 600,000 units I.M. and 
streptomycin 0-5 g. I.M. twice daily. Peristalsis returned 
on the fourth day, and after this progress was satisfactory ; 
the patient remained afebrile, mentally alert, and 
cheerful. 

PATHOLOGICAL FINDINGS (Dr. C. J. Wright and Dr, 
I. Dawson).—The specimen consists of a resected portion 
of stomach and duodenum, together with the pancreas 
and spleen. A large chronic gastric ulcer measuring 
2:2 cm. I°5 cm. I-5 cm. deep is present on the 
lesser curvature at the upper end of the specimen. 

In the region of the ampulla of Vater there is a firm 
rounded swelling 2 cm. I°5 cm. I-5 cm. covered 
with mucosa ; distal to this is an irregular ulcerated area 
1-5 cm. I-5 cm., apparently neoplastic. Section of the 
swelling reveals a greyish white tumour 2-6 cm. 1-6 cm. 

I°5 cm. which has breached the mucosa to form the 
ulcer described, and has grown down through the muscle 
coats to invade the pancreas beneath. One of the lymph- 
nodes along the pancreas shows an obvious deposit of 
metastatic growth. 

Histology.— Stomach : Section shows a simple chronic 
gastric ulcer. Duodenum: The neoplasm is an adeno- 
carcinoma, partly papillary, partly undifferentiated, and 
showing calcified bodies within many of the acini (Fig. 
330). It would seem to be of duct origin, probably from 
the ampulla of Vater. The lymph-node examined shows 
metastatic adenocarcinoma. 

D1aBeTic STATE.—The level of blood-sugar on the 
morning after operation was 420 mg. per 100 ml. It was 
decided to control the diabetes during the immediate 
period after operation by use of an ‘ emergency acidosis 
régime’. The urine was tested for sugar and acetone 
every 6 hours, and 10 units of soluble insulin were injected 
subcutaneously if the reduction of Benedict’s solution by 
the urine produced a yellow, orange, or red colour. No 
insulin was given if it was green or blue. By these means 
the patient’s insulin requirements were determined, and 
the dangers of hypoglycemia and ketosis averted. Fig. 
331 shows the relationship of the blood-sugar levels to 
insulin dosage, which averaged 20-30 units of soluble 
insulin daily during this period. This procedure was con- 
tinued during the first three weeks after operation ; on the 
22nd day a single subcutaneous injection of protamine zinc 
insulin 10 units with soluble insulin 15 units was 
substituted and the urine was tested 3-hourly for sugar 
and acetone. The dosage was adjusted on the 37th post- 
operative day to protamine zinc insulin 8 units and soluble 
insulin 1§ units. Satisfactory diabetic control was 
achieved, the levels of blood-sugar ranging between 160 
and 200 mg. per 100 ml. 

Diet.—By the 8th day after operation a semi-fluid diet 
providing 187 g. protein, 300 g. carbohydrate, and §5§ g. 
fat was being taken by the patient. Protein was principally 
casein and the total calorie value approximately 2500. 
Four days later a light solid diet was introduced (protein 
145 g., carbohydrate 200 g., and fat 46 g.) and oral 
pancreatic substitution therapy was begun, using enteric- 
coated pancreatin granules (Armour) I g., immediately 
after meals. This gave satisfactory control of diarrhoea 
and the bowel habit settled to the passage of one or two 
pale bulky stools daily. In the 4th week after operation 


the diet was increased to provide 163 g. protein, 250 g. 
carbohydrate, and 98 g. fat. A 3-day fat balance test, 
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erformed in the sth week after operation, showed a 
fecal fat excretion of 60-2 per cent of intake. Thereafter 
the dose of pancreatin was increased to I g. immediately 
before and after meals—a total daily dose of 6 g. Despite 
the excessive amount of fat in the stools, fatty acids were 
present in high concentration, analysis showing total fecal 
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DISCUSSION 


Total pancreatectomy was done because of dis- 
satisfaction with the results of partial pancreatectomy. 
The physiological changes after total removal of the 
pancreas raise interesting problems in manage- 








fat equal to §4-0 per cent of dry weight, of which split fatwas ment. Foremost is the immediate and permanent 

<3-0 per cent and neutral fat 1-0 per cent. 

° The patient gained steadily in 

strength, appetite, and energy, and his 

weight increased from 88 Ib. (40 kg.) in $00 F 

the immediate post-operative period, to 

106 Ib. (48-2 kg.) on discharge on March «@ 400} 

30, 1956. He went home on a diet $§ 

consisting of 120 g. protein, 300 g. %¢ ago} 

carbohydrate, and go g. fat. Since then 4 * 

his appetite has been excellent. S& \ 
Methionine 3 g. t.i.d. was given by 2° *°T 

mouth from the inception of oral feeding, 

to guarantee an adequate intake of 100 F 

sulphur-containing amino-acids and with 

the object of preventing, if possible, of S115 units S116 units 

fatty degeneration of the liver. Vitamin PZ! 10 units 921 Gene 
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units, without change of diet, because ae 


of his anticipated greater energy expendi- 
ture. No difficulty was experienced 
with the diabetes in the ensuing months. 
The patient was asked to test the urine 
twice daily for sugar and chart the results. No attempt was 
made to abolish glycosuria and the aim of treatment was the 
control of blood-sugar at levels around 200 mg. per 100 ml. 
On this régime ketosis has never threatened his stability 
and no hypoglycemic attacks have been experienced. 
His appetite remained good and his weight increased to 
111 lb. (50 kg.). Bowel movements averaged two or three 
pale formed stools daily. Though active he tired easily. 

Five months after operation he was re-admitted for 
further metabolic study. The gain in weight was 
considered satisfactory and there were no abnormal 
physical signs. The operation scar was healthy and there 
was no evidence of recurrent cancer. 

Investigations.—Blood-count was Hb 93 per cent, red 
cells 4,880,000 per c.mm., and total white cell count 
8600 per c.mm. (normal differential). Liver function 
tests: Serum bilirubin 0-2 mg. per 100 ml., plasma 
proteins 7-1 g. per 100 ml. (albumin 4:6 g. per 100 ml., 
globulin 2-5 g. per 100 ml.), thymol turbidity 4 units, gold 
sol No. 3. Serum sodium and potassium, plasma chloride 
and alkali reserve were all within normal range. Serum 
amylase was 80 units (upper limit of normal in this 
laboratory 200 units). Serial blood-sugar estimations 
indicated hyperglycemic levels at midday and the dose 
of insulin was increased to protamine zinc insulin 8 units, 
soluble insulin 16 units. A 3-day fat balance test showed 
a fecal fat loss equal to 59 per cent of dietary intake 
and the amount of pancreatin was doubled to 2 g. before 
and after meals (total daily dose 12 g.). 

The patient resumed his work as a caretaker on return- 
ing home. When sent for review on Sept. 17, 1956, 
7 months after operation, there was no change to record 
in his general condition or nutritional state. Though 
well and active, he remained a rather gloomy man ; but the 
querulousness of patients with disease of the pancreas is 
well known and would appear to be in no way diminished 
by removal of this organ. 
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DAYS POSTOPERATIVE 


F1G. 331.—Daily insulin requirements are shown in relation to blood-sugar levels. 
Note the considerable fluctuation in blood-sugar immediately after operation. 


establishment of a condition resembling diabetes. 
Several observers (Gaston, 1948 ; Goldner and Clark, 
1944 ; Greenfield and Sanders, 1949) have noted that 
the greatest fluctuations of blood-sugar occur in the 
first few days after operation and this has been our 
experience (Fig. 331). It is consistent with the hypo- 
thesis that the depancreatized individual has suddenly 
become sensitive to insulin. It is in this period that 
the greatest danger of hypoglycemia occurs. Rockey, 
who in 1943 reported the first total pancreatectomy, 
assumed that the insulin requirements of such a 
patient would be comparable to those of severe 
spontaneous diabetes mellitus and administered 
67 units on the first day after operation and 93 units 
on the following day. The patient experienced a 
severe prolonged insulin reaction, and eventually the 
daily insulin requirements were found to be only 
27 units. Of the 7 patients described by Gaston, 
the average daily insulin requirement was about 
42 units, with a carbohydrate intake that averaged 
289 g. Cattell and Warren (1953) showed that the 
diabetes following total pancreatectomy was relatively 
mild and that the average non-diabetic patient sub- 
mitted to total pancreatectomy would require 20-30 
units of insulin daily. They concluded that the 
depancreatized patient was more safely controlled 
by administering approximately half the daily insulin 
requirement as protamine zinc insulin. In common 
with other authors, they stressed the sensitivity to 
insulin which so frequently occursin these patients, and 
remarked upon the cumulative effect of zinc protamine 
insulin which may be stored in these patients 
for well over 24 hours. Great care must therefore 
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be exercised in adjustment of insulin dosage to 
the diabetic needs of the patient in the immediate 
post-operative period. We found that the” use of 
an ‘emergency acidosis régime’ and the restriction 
of any single dose of soluble insulin to Io units 
when significant glycosuria was reported on 6-hourly 
urine testing was effective in preventing ketosis and 
abolished the danger of hypoglycemia. Such a 
régime allows safe exploration of the patient’s need 
for insulin. The later substitution of regular daily 
injections of protamine zinc insulin or of a combined 
protamine zinc-soluble insulin mixture can then be 
undertaken with proper appreciation of the basic 
insulin requirements. 

The second problem in management concerns 
the maintenance of the nutritional state, and if 
possible, restoration of weight loss. Exclusion of 
the external secretions of the pancreas from the 
gastro-intestinal tract leads to poor food utilization 
owing to loss of fat, nitrogen, and carbohydrate, 
which escape digestion and are lost in the stools. 
Substitution therapy with pancreatin diminishes the 
loss of fat and nitrogen. Fallis and Szilagyi (1948) 
found that ‘ panteric granules ’ (Parke, Davis & Co.), 
in a dosage equivalent to 4 g. of pancreatin daily, 
were effective in maintaining positive nitrogen 
balance. On a dosage of 8 g. daily one of their 
patients gained 8 lb. (3°6 kg.) in 4 weeks and had no 
diarrhea. In our patient a weight gain of 18 Ib. 
(8:2 kg.) over a period of 6 weeks was recorded 
using the Armour preparation, and it would seem 
expedient to administer the granules immediately 
before and after eating. The fatty liver associated 
with total pancreatectomy in dogs has not been 
observed in man, but in most published reports 
(Rockey, 1943; Gaston, 1948) the time elapsing 
between operation and death was too short for fatty 
infiltration to have occurred. One of Fallis and 
Szilagyi’s patients who lived 14 months after total 
pancreatectomy received no specific lipotropic therapy 
and showed neither impairment of hepatic function 
during life nor demonstrable parenchymal damage 
at necropsy. The strong clinical evidence that 
depancreatized individuals stand in especial need of 
nutritional support does, we think, justify every 
reasonable precaution, and we therefore added such 
supplements as methionine and vitamins of the 
B complex to an already generous diet. 

Although the pancreas was totally removed, 
normal levels of amylase have been demonstrated 
in this patient’s blood. In a case reported by 
Brunschwig, Ricketts, and Bigelow (1945) the blood- 
amylase was 7I units eight weeks after operation. 
Normal salivary gland secretion could account for 
such findings, but serial estimations of blood-amylase 
might have potential significance in view of the possi- 
bility that metastases from a primary carcinoma of 
pancreas may secrete amylase. It is of clinical 
interest that chemical examination of the patient’s 
stools gave evidence of a highly efficient fat-splitting 
mechanism in spite of the complete absence of pan- 
creatic enzymes. Such a test is therefore no guide 
to pancreatic function. Frazer (1952) attributes this 
hydrolysis to the action of bacterial lipases, and it is 
probable that an abnormal bacterial colonization of 
the small intestine occurs in patients after total 
pancreatectomy. In our patient no attempt was 
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made to modify the bacterial population of the smal] 
bowel by giving antibiotics by mouth. 

We decided that repeated laboratory studies are 
unnecessary for successful after-care and should be 
kept to a minimum. Records of weight, attention 
to appetite and diet, inspection of stools, and fre- 
quent urine-testing for sugar, provide the essential 
basis for control. Perhaps most important of all is 
the education of the patient himself in the under- 
standing of his disability. 


SUMMARY 

1. A case of carcinoma of the ampulla of Vater 
is described. The patient was treated by total 
pancreatectomy. 

2. The diabetes was controlled in the immediate 
post-operative period by an ‘emergency acidosis 
régime ’ whereby small doses of soluble insulin 
were given according to the amount of glycosuria. 
Stabilization was obtained later with a daily injec- 
tion of soluble insulin 8 units and protamine zinc 
insulin 15 units. 

3. Nutritional requirements were met by a high 
protein—high carbohydrate intake in the early post- 
operative period and satisfactory weight gain was 
recorded. The patient was discharged on a diet 
providing 120 g. protein, 300 g. carbohydrate, and 
go g. fat. Methionine 3 g. t.d.s. was given as a 
supplement. 

4. Pancreatic replacement therapy was given 
using enteric coated pancreatic granules 2 g. before 
and after meals. 


We are grateful to Dr. Maxwell Telling and 
Professor Digby Chamberlain, under whose care this 
patient was admitted, and to Mr. T. S. Matheson 
for his invaluable assistance. 


Addendum.—Since this paper was accepted for 
publication, the patient was admitted to hospital 
on Jan. 28, 1957, following a severe attack of hypo- 
glycemia. Examination disclosed enlargement of 
the liver, ascites, edema of the legs, and anaemia. 
The daily insulin requirement had fallen to 10 units 
of soluble insulin. He was re-admitted on Feb. 21 
in coma and died soon afterwards. Post-mortem 
examination showed local recurrence of growth with 
secondary deposits in liver, pleure, and pericardium. 
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GIANT PROSTATIC CALCULI* 


By J. C. 


LARGE stones in the prostatic cavity are uncommon, 
the usual varieties being those associated with a 
chronic calculous prostatitis, or small multiple 
concretions corresponding to corpora amylacez. 
(Forsell, quoted by E. Mikkelsen, 1936.) 

There are several cases in the literature (Table /) 
of large stones of varying weight and size, the largest 
being 9 cm. (? in diameter or circumference) 
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Group II. Cases of prostatic calculi associated 
with hypertrophy of the gland. 

Group III. Prostatic calculi 
carcinoma. 

Group IV. Cases of calculi in both the prostatic 
urethra and the urinary tract. 

Swift Joly (1929) in his description of stones 
lodged in the posterior urethra mentions three 


which simulate 


Table I.—Cases OF GIANT PROSTATIC CALCULUS RECORDED IN THE LITERATURE 
ee ———————————————————————————————————— 










































































LENGTH on . 
AUTHOR AGE OF F se, . ASSOCIATED + . I'YPE OF SIZE OF ‘ 
AND YEAR PATIENT ea SYMPTOMS DISEASE TREATMENT CALCULUS CALCULUS RESULT 
HISTORY 
Ritch, 1936 28 12 yr. Dysuria 12-20 Diabetes _ Exogenous — Refused treat- 
tumes daily. ment 
Nocturia 1 hr. 
Bitschai and Axler, 21 14 d. Partial reten- Bilharziasis. Jan. 1926, Endogenous | 7 * § 3 — 
1950 tion. Chills, Congenital _ suprapubic cm. 
high fever, pouch of cystostomy. 
frequency, prostatic Sept. 1948, 
and dysuria urethra. perineal pros- 
Metabolic tatectomy 
defect 
Winsbury- White, —_— Several Dysuria, Sub-acute Suprapubic 2 in. diam. Good recovery 
1936 (1954 yr. temp. 103  F. balanitis lithotomy, 3 
yr. later pro- 
statectomy 
Debenham, 1930, — _ — Gonorrheea — 2 Endo- = a 
3 cases Stricture genous 
Cystitis 
Creecy and Silber- — — Dysuria, Left perineal — — 1 in. diam., | Died. Post- 
man, 1936 nausea, and sinus 42-49 g. mortem, bi- 
vomiting lateral pyo- 
nephrosis 
Creecy and Silber- 
man 1936, quote | 
Clark — _— _— —_— —- — §8°5 g. | —_ 
Labry, 1945 37 10d Incontinence Spina bifida Suprapubic — 80g os 
and polkauria lithotomy 
Mikkelsen, 1936 22 _ Dysuria and 1923, vesical Suprapubic — Hen’s egg 12 mth. later no 
frequency calculi lithotomy further calculi 
Oraison, 1922 — — —_ —_ —_ — 5 9 cm — 
(20c—780 
g. 
Wieser (quoted by — _ — _ —_ _ 85 «2 3 _ 
Oraison, 1922) cm 
(Loumeau, quoted by Oraison, 1922) and the different conditions which come under this heading, 


heaviest 780 g. (Lielli, quoted by Oraison, 1922). 
The main interest of these cases lies in their causa- 
tion, situation, and effects. 

The usual classification is :— 

1. Endogenous: Those which form in the sub- 
stance of the prostate gland. 

2. Exogenous: Those found in the prostatic 
urethra, having developed either in pockets or 
diverticula, or having reached the urethra from the 
kidney, ureter, or bladder. (Young, 1934.) 

Young divides the first type into four groups :— 

Group I. Prostatic calculi with prostatitis, a 
history of gonorrhoea being present in 54 per cent of 
his cases. 





*A paper read to the Moynihan Chirurgical Club at 
Leicester on Sept. 28, 1956. 


and distinguishes them as follows :— 

a. Vesico-urethral stones. These stones lie 
partly in the urethra and partly in the bladder, and 
therefore lie astride the internal sphincter, which 
muscle usually causes a constriction, clearly visible 
on the calculus. 

b. Urethral stones. 
to the urethra. 

c. Urethro-prostatic stones. These stones lie 
partly in the pre-formed cavity in the prostate 
gland. 


These stones are localized 


CASE REPORT 


A man, aged 42, complained of hematuria, frequency 
of micturition, and nocturnal incontinence. 

In 1932 left nephrectomy was performed for renal 
tuberculosis, followed later in the year by tuberculous 
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cystitis and epididymitis. 
II months. 
Infirmary with left epididymo-orchitis; the I.V.P. 
showed a right-sided hydronephrosis and hydro-ureter. 
He refused to have ureteric transplantation. 

Since 1948 he had had occasional hematuria, which 
became profuse on Oct. 24, 1954. He had had frequency 


JOURNAL OF 


He was in a sanatorium for 
In 1948 he attended the Leicester Royal 


SURGERY 


kidney was palpable, but not the bladder. The penis, 


right testicle, and both vasa deferentia were normal. 
The body of the left testicle was atrophied and the 
epididymis was the site of chronic inflammation ; rectal 
examination revealed a calcified nodular prostatitis. The 
right seminal vesicle was palpable and ( ?) calcified ; the 
left seminal vesicle was not palpable. 





FiG. 332.—I.V.P. (so min.). Hydronephrosis of right kidney. 





FIG. 334.—Vesico-prostatic calculus, 


lateral view. 


of micturition, every 1—1} hours, since the operation in 
1932 and for the last 3-4 years nocturnal incontinence and 
occasional scalding during micturition. He complained 
of a sensation of heaviness at the base of the bladder. 
There had been no purulent discharge from the penis 
and he denied having had gonorrheea. His general health 
had been good. 

ON EXAMINATION.—There was a soundly healed 
posterior ‘renal’ incision on the left side. The right 


FIG. 333.—I.V.P. (so min.). 


Right hydro-ureter and con- 
tracted bladder. 


(Nov. 1, 1954.) 


Urine was cloudy and there was marked albuminuria. 

Blood-urea, 45 mg. per 100 c.c. Haemoglobin, 84 
per cent. W.B.C., 9200 per c.c.: Polymorphs, 80 per 
cent; Lymphocytes, 17 per cent; Eosinophils, 1 per 
cent ; Monocytes, 2 per cent. 

The mid-stream urine was sterile on culture but 
contained (?) pus, R.B.C.s 30/40 per high-power field. 
The early morning urine contained no tubercle bacilli and 
was sterile to culture (Lowenstein) after six weeks. 

Blood-chemistry : Alkali reserve, 57-4 vols. per cent 

25°6 mEq./l.; serum chloride, 555 mg. NaCl per cent 

95 mEq./l.; serum sodium, 310 mg. per cent= 135 
mEq./l.; serum potassium, 15-8 mg. per cent=4'1 
mEq./1. 

Radiological investigation showed in the preliminary 
film an extensive opacity in the vesical region, and 
although the density of the shadow was rather unusual, 
the appearance suggested a loculated vesical calculus. 
The I.V.P. showed evidence of extensive hydronephrotic 
changes in the right kidney (in this kidney there was also 
a suggestion of some calcification in the lower pole). 
Vesical filling showed a small marginal amount of dye 
round the vesical calculus shadow referred to above; 
the bladder was apparently contracted and of small 
capacity. (Figs. 332, 333.) 

AT OPERATION.—Jan. 22, 1955. Right iliac uretero- 
stomy by transplantation of the right ureter into an 
isolated loop of ileum. Post-operatively there was a 
purulent discharge per urethra with urethral and perineal 
pain. Culture revealed an infection with B. coli and 
Staphylococcus aureus, but no tubercle bacilli. Two 
months after the operation the blood-urea was 36 mg. 
per 100 c.c. and the I.V.P. showed a reduction in size of 
the right-sided hydronephrosis. The pelvic opacities 
were unchanged. 
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GIANT 


Suprapubic lithotomy was performed on March 1, 1955. 
The stone was delivered with ovum forceps, the neck of 
the stone being firmly grasped by the internal sphincter 
of the bladder. A portion of the bladder wall was 
removed for biopsy and then closed with urethral 
drainage ; the catheter was removed on the seventh day. 

The recovery from the operation was uneventful. 

Radiography revealed a calculous formation at the 
lower pole of the right kidney with faint calcification in 
the mid-portion, and faint shadows in the upper pole. 
There were several opacities in the pelvis in the area of 
the base of the bladder (March 8, 1955). 

“ The residual calcification of the right kidney is less, 
but that in the bladder area is unchanged.” (May 12, 1955.) 

Biopsy showed marked fibrosis of the bladder wall 
and atrophy of the mucosa, some of which had under- 
gone squamous-cell metaplasia. Many foreign bodies 
(? calculi) were adherent to the wall of the bladder. 
There was no histological evidence of old or recent 
tuberculosis. 

Pus and R.B.C.s were present in the urine and a few 
oxalate crystals; on culture there was a growth of B. 
coli and Streptococcus fecalis. 

PROGRESS.—The general condition of the patient 
improved but there was an occasional urethral discharge 
on defecation. He now (1957) empties the ileostomy bag 
every three hours during the day and twice during the 


night. He changes the bag and ring each week. 
Blood-chemistry on May 10, 1955, was: Serum 

chloride, 650 mg. NaCl per cent=111 mEq,./l.; serum 

potassium, 20 mg. per cent=51 mEq./l.; serum 


sodium, 312 mg. per cent= 136 mEq./l.; serum calcium, 
102 mg. per cent; inorganic phosphates, 38 mg. per 
cent. 

THE SPECIMEN.—The stone was pear-shaped and 
weighed 99 g. It consisted of an upper rough portion 
measuring 5 cm. anteroposteriorly, 4:5 cm. transversally, 
and 3 cm. vertically ; it was joined to a smooth lower 
portion by a pedicle 0-5 cm. in length and 2 cm. in 
diameter. The lower portion measured 2 cm. antero- 
posteriorly, 3 cm. transversely, and 3-5 cm. vertically. 
There was a hole placed in front of this portion 0-5 cm. 
wide and 1 cm. long which communicated with a tiny 
opening at the base of the stone. On the back of this 
portion were two grooves running from above down- 
wards I cm. apart, so that the stone appeared to be a 
cast of the prostatic urethra showing the verumontanum 
and prostatic sinuses. The surface of the calculus was 
composed of phosphates, but it was not sectioned. 
(Fig. 334.) 


DISCUSSION 


The calculus in this case was an example of 
Swift Joly’s first type (a), and also fell into Young’s 
Group IV. 

The presence of calcification in the right kidney 
after the operation suggested that the stone was 
exogenous in type and this view is supported by the 
lower posterior portion of the calculus which was 
an exact cast of the prostatic urethra. The residual 
calcification in the prostatic area after the operation 
suggested that it was probably in the seminal vesicles. 
There were no features in the patient’s history which 
might have suggested that a calculus arose primarily 
in the kidney or the bladder. 

Joly states that calculi such as these usually 
increase in size by upward growth and become 
impacted in the posterior urethra; occasionally 
they are vesical calculi which have involved the 
prostatic urethra in a later stage of growth. X-ray 


PROSTATIC CALCULI 


examination of the calculus does not reveal the 
position of its nucleus. 

Mikkelsen considers that prostatic calculi are 
found most frequently in subjects of advanced age 
and, in the majority of cases, are multiple small 
stones often discovered incidentally. There is 
evidently another type of calculus occurring in 
younger patients and often of a large size, generally 
associated with other diseases, either general or in 
the genito-urinary tract. The present case is one 
of healed genito-urinary tuberculosis resulting in a 
contracted bladder, with dilatation of the remaining 
kidney and ureter, with a superadded pyogenic 
infection. Such sequele are of importance, as they 
may become more frequent in future, as a result of 
treatment with streptomycin (I.N.A.H.) and P.A.S. 

Some of the characteristics of these large calculi 
are: the length of history, in this case possibly up 
to 6 years ; the few symptoms they cause; and the 
way in which they are tolerated by the patient. The 
case reported here only presented because of alarming 
hematuria, although the patient had had marked 
daily frequency of micturition and nocturnal in- 
continence for 4 years. An unusual feature of this 
calculus is the persistence of a urinary channel 
through the middle of the prostatic portion of the 
calculus. The only similar occurrence found in the 
literature was in one of Young’s cases, in which a 
groove was present in the calculus anteriorly. 

The alternative lines of treatment suggested in 
the present case were :— 

1. Simple removal of the calculus, but this would 
not have relieved the back pressure. 

2. Removal of the calculus and some form of 
plastic operation to enlarge the bladder. This was 
contra-indicated because of the pyogenic cystitis. 

3. Removal of the calculus with an ileal bladder. 

This method was chosen because the first essential 
was to relieve the back pressure and preserve the 
remaining kidney, and the ileal loop could possibly 
be attached to the bladder later. It would have 
been very difficult and an unnecessary risk to do this 
at the time of removal of the calculus. 


SUMMARY 


A case is presented of a large vesico-urethral 
calculus in a patient, with healed genito-urinary 
tuberculosis, which was treated by suprapubic 
lithotomy with an ileal loop ureterostomy. 
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THE TREATMENT OF ACUTE OBSTRUCTION OR PERFORATION 
WITH CARCINOMA OF THE COLON AND RECTUM 


By J. C. GOLIGHER anp F. G. SMIDDY 


FROM THE GENERAL INFIRMARY AT LEEDS 


THE surgical treatment of uncomplicated carcinoma 
in various segments of the colon is now fairly stereo- 
typed and the immediate and late results obtained 
are often excellent. The position is quite different 
with colonic growths complicated by the occurrence 
of acute obstruction or perforation, for there is as 
yet no complete unanimity of opinion regarding their 
treatment ; the mortality following operation remains 
disappointingly high despite the present-day ancil- 
laries of surgery, and it is the general impression 
that relatively few of the cases with these complica- 
tions ultimately proceed to radical resection. 

The traditional teaching on the management of 
acute obstruction or perforation with carcinoma of 
the large intestine is that the primary consideration 
must be the relief of the obstruction or control of 
the perforation. The eradication of the growth itself 
and its related lymphatics becomes a matter of 
secondary importance better relegated to a later 
operation, for in these complicated cases it is said 
that primary resection carries special difficulties and 
dangers. But even among the surgeons who accept 
this doctrine, opinion is divided as to the ideal 
emergency measures to be adopted for such a lesion 
in different parts of the colon. Thus, for an 
obstructed carcinoma of the left colon the majority 
now probably favour a proximal transverse colostomy 
as the initial drainage operation, but others, mainly 
of the older generation, claim that a cecostomy is 
the most convenient and satisfactory procedure. 
Further, if a colostomy is preferred, it is open to 
dispute whether it should be placed in the classical 
site at the right end of the transverse colon as recom- 
mended by Devine (1950), so as to be out of the way 
of any subsequent resection, or—as practised by 
Waugh (1954) and Brooke (1955)—close to the actual 
growth, with which it may then be excised when the 
latter is resected, without having to submit the 
patient to yet a third operation for its closure. For 
an obstructed growth of the right colon most surgeons 
elect to short-circuit the obstruction with an ileo- 
transverse colostomy, but czcostomy and even 
ileostomy has its advocates. 

In addition, the whole principle of eschewing 
resection in the presence of obstruction has been 
challenged, notably by Baronofsky (1950), Dickson 
Wright (1951), Gregg (1953), Smith, Gott, Crisp, 
and Perry (1955), von MHaberer (1931), and 
Wangensteen (1950), who argue that with attention 
to technical details a primary excision can often be 
undertaken with safety and may indeed be the 
simplest way of relieving the obstruction. On 
theoretical grounds this may seem hard to accept 
for an obstructed growth of the left colon, where the 
bowel can be so easily and satisfactorily decompressed 
by a proximal transverse colostomy, which provides 
ideal conditions for a later resection. Of course, an 
emergency colectomy of Paul-Mikulicz type avoids 


the dangers of an intraperitoneal anastomosis, but it 
is criticized on the score that it may lead to an 
inadequate clearance of the lymphatic field. 

For obstructed carcinomata of the right colon, 
however, the a priori case for primary resection is 
much stronger. A right hemicolectomy involves no 
greater hazards of anastomosis than a simple ileo- 
transverse colostomy, and it certainly obviates the 
danger of rupture of the distended cecum which 
obtains with the latter operation if the ileoczxcal 
valve remains competent. Actually, when the com- 
petence of this valve is maintained in obstruction 
of growths of the right colon, it protects the small 
bowel from distension so that the anastomosis with 
or without right hemicolectomy in these cases is 
often between lower ileum of normal calibre and 
collapsed transverse colon, and thus may not be 
particularly hazardous. 

In the treatment of perforation of the colon in 
conjunction with a carcinoma of the colon or rectum, 
whether situated at the growth itself or in the bowel 
proximal to it, there is also considerable difference 
of opinion as to whether the initial treatment should 
be by simple suture, possibly with the addition of a 
proximal colostomy or cz#costomy for decompression, 
or by primary resection when the perforation and 
growth are close enough to make this a feasible 
proposition. 

No individual surgeon in the course of a lifetime 
sees very many cases with these complications, so 
that it is difficult for him to assess accurately the 
relative merits of different methods of treatment. 
To reach any reliable conclusions on these points 
it is necessary to study the management of much 
larger collective series of patients. This paper repre- 
sents such a study, for it is based on an analysis of 
all the cases of carcinoma of the colon and rectum 
complicated by acute obstruction or perforation 
which were admitted to the Leeds General Infirmary 
during the 15 years 1938-43 and 1947-55 inclusive. 
There were 405 of these, of which 99 presented 
during the first period and 306 during the second. 
The reason for choosing two separate periods instead 
of a continuous one was simply that the clinical 
notes deteriorated during the later war years and 
became inadequate for our purposes. Altogether 
290 patients were admitted with acute obstruction, 
95 with perforation and diffuse or localized peri- 
tonitis, and 20 with both obstruction and perfora- 
tion, the perforation in the third group having taken 
place through a stercoral ulcer usually in the cecum. 
The prognosis in these dually complicated cases was 
essentially that of the perforation and peritonitis and, 
for convenience of discussion, they will be grouped 
along with the other patients presenting solely with 
perforation, so that we have for consideration 
290 patients with acute obstruction and 115 with 
perforation and peritonitis. 
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OBSTRUCTION OR PERFORATION 


ACUTE OBSTRUCTION 


Incidence.—During the 15 years when the 
290 cases with acutely obstructed growths presented, 
a total of 1644 patients were admitted to the Leeds 
General Infirmary with carcinoma of the colon and 
rectum. This gives an overall incidence of acute 
obstruction in this disease of 17-6 per cent. As this 
hospital, unlike some teaching hospitals, still caters 
for the vast majority of the emergency cases in the 
region which it serves, it is probable that this figure 


Table I.—PROPORTION OF PATIENTS WITH CARCINOMA IN 
DIFFERENT SITES IN LARGE INTESTINE PRESENTING WITH 
ACUTE OBSTRUCTION 
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NUMBER ' NUMBER INCIDENCE OF 
oF COMPESCATED OBSTRUCTION 
SITE GROWTHS BY ACUTE IN EACH SITE 
IN EACH OBSTRUCTION ? oun CUNT 
SITE IN EAcu SITE 
Caecum 178 50 28-1 
Ascending colon 
Hepatic flexure 
Transverse colon 77 20 26°0 
Splenic flexure 445 180 40°4 
Descending colon 
Sigmoid 
Rectum 944 40 42 
Total 1644 290 17°6 











is a fairly accurate reflection of the true frequency 
of intestinal obstruction in cancer of the large 
bowel. 

Site Incidence.—It is commonly believed that 
acute obstruction is essentially a complication of 
growths of the left colon and that right colon growths 
are rarely affected. In this group of cases with acute 
obstruction the number of growths in each part of 
the large bowel has been determined and calculated 
against the total number of growths in that site in 
the present series of 1644 patients (Table I). 

It will be seen that far more carcinomata with 
acute obstruction were encountered in the left colon, 
especially the sigmoid, but this must be related to 
the large numbers of malignant growths which occur 
in this part of the colon. Actually the incidence of 
acute obstruction in growths at this site is not very 
much greater than that with lesions of the right 
colon. It will be noted also that though the rectum 
is by far the commonest situation for malignant 
disease in the large intestine the chances of a rectal 
growth causing acute obstruction are apparently 
slight. 

Treatment.—For convenience of discussion the 
cases will be considered in three groups : (1) Those of 
the rectum and left colon comprising the rectum, 
sigmoid, descending colon, and splenic flexure ; 
(2) Those of the transverse colon; and (3) Those 
of the right colon comprising the hepatic flexure, 
the ascending colon, and cz#cum. 

1. Growths of the Left Colon and Rectum.—The 
various measures adopted in the treatment of 
220 cases with acutely obstructed carcinomata of 
the left colon and rectum in this series are listed in 
Table II. In a few patients the emergency treat- 
ment was non-surgical ; some of these were virtually 
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moribund on admission and never rallied sufficiently 
for operation to be undertaken ; others were those 
whose obstruction was rapidly relieved by enemata 
allowing them to proceed to an elective operation 
at a later stage. The majority of the patients, 
however, required an emergency operation, and 
disregarding two or three unusual procedures 
this took one of four forms—czcostomy, trans- 
verse colostomy, left iliac colostomy, or primary 
resection. 


Table I1.—TREATMENT AND IMMEDIATE MORTALITY OF 

PATIENTS WITH ACUTE OBSTRUCTION IN ASSOCIATION 

WITH CARCINOMA OF RECTUM, SIGMOID COLON, AND 
SPLENIC FLEXURE 
































NUMBER NUMBER a 
- - . OF CASES OF oF es : 
[TREATMENT ADOPTED sunsarttep | [MaeEpeaTs wae 
TO IT DEATHS RESECTION 
Expectant (patients 5 5 _ 
moribund) 
Enemata 14 I 12 
Cecostomy 74 36 30 
£ Iliac 32 9 4 
Colostomy 
. Transverse 47 s 22 
Colocolostomy 7 I ° 
Primary resection :— : 
Paul’s operation. 28 9 N.A., 
With anastomosis 5 2 N.A. 
Miscellaneous operations 8 4 ° 
Total 220 7 68 
34°I per (20 cases 
cent had a 
primary 
resection) 














In comparing the results of these four methods 
of treatment it is important to remember that the 
outcome may have been considerably influenced by 
the manner in which the patients were selected for 
them. From our retrospective survey of the clinical 
notes it has not usually been possible to determine 
with accuracy ali the factors underlying the choice 
of operation in each individual case. Undoubtedly 
the selection was to some extent decided by the 
condition of the patient and the state of the growth. 
Thus it appeared that primary resection was gener- 
ally reserved for patients in fairly good general 
condition, and yet despite this the immediate 
mortality in the small group of Paul-Mikulicz opera- 
tions and resections with anastomosis was fairly high. 
These figures certainly do not support the argument 
for immediate resection of obstructed growths of the 
left colon. Left iliac colostomy was apparently the 
operation often selected for patients with advanced 
inoperable growths ; this may explain the relatively 
high mortality following its use. As between 
cxcostomy and transverse colostomy, the two opera- 
tions chiefly employed in the treatment of these 
cases, it cannot be denied that the choice may also 
have been to some extent influenced by considera- 
tion of the patient’s general condition, cecostomy 
being reserved in some instances as a minimal pro- 
cedure for desperately ill patients. But so far as 
could be judged from the notes, the decision between 
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these two operations was determined in large measure 
by the personal conviction of the particular surgeon 
as to the relative merits in general of these two 
procedures, to one or other of which he was usually 
faithful throughout. 

We believe therefore that a comparison between 
the results of cacostomy and transverse colostomy is 
at any rate partly valid. It shows that at this centre, 
in the hands of a number of surgeons, czcostomy 
for an obstructed carcinoma of the left colon or 
rectum is a much more dangerous operation than 
transverse colostomy, the respective mortality rates 
being of the order of 50 per cent and 17 per cent. 
Moreover, analysis of the causes of death after the 
two operations (Table III) reveals that of the 36 deaths 
following czcostomy no less than 22 were due to 


Table III.—CAuSES OF DEATH IN 36 PATIENTS WITH 
OBSTRUCTION OF CARCINOMA OF THE COLON OR RECTUM 
TREATED BY C2COSTOMY 





NUMBER OF CASES IN 
WHICH IT WAS 
RESPONSIBLE FOR DEATH 


LETHAL FACTOR 








Peritonitis ; 21 
Spreading gangrene of ab- 
dominal wall 


oa 








Hemorrhage from growth I 
Cardiopulmonary 3 
Advanced malignancy I 
Unknown 9 
All causes 36 





septic complications (peritonitis in 21, spreading 
infection of the abdominal wall in 1); none of the 
8 deaths after transverse colostomy could be attri- 
buted to infection. This seems to constitute a grave 
indictment of the former operation. We realize that 
these comparative results differ significantly from 
those recently reported by Campbell, Gunn, and 
McLaren (1956) from the Edinburgh Royal Infirm- 
ary, and by Muir (1956) from King’s College 
Hospital, London. Both these groups of authors 
found that czcostomy and transverse colostomy 
employed as emergency operations for obstructed 
carcinomata of the left colon carried roughly equal 
risks. The only explanation that suggests itself to 
account for the inferior results of czcostomy in our 
series is that a less satisfactory operative technique 
may have been used, for most surgeons will agree 
that cecostomy is a difficult operation to perform 
without some contamination of the wound or peri- 
toneum, and that the result is probably decisively 
influenced by the detailed technique employed. We 
must conclude, however, from our survey that in 
the hands of the average surgeon transverse colostomy 
is a safer operation than cecostomy for obstructed 
growths of the left colon. 

2. Transverse Colon.—The different methods of 
treatment adopted for the 20 cases with acute 
obstruction of carcinomata of the transverse colon 
are indicated in Table IV. The numbers treated by 
any one method are, of course, small, and again the 
factor of selection of cases probably influenced the 
results. But it is perhaps notable that whilst 


czcostomy was practised in 3 cases with 1 death, 
there were 8 primary resections of various kinds 
without any immediate mortality. 


JOURNAL OF 





SURGERY 


3. Right Colon.—The operations mainly used in 
this group of 50 cases were ileo-transverse colostomy, 
primary resection either with anastomosis or, less 
frequently, by the Paul-Mikulicz technique, and 
cecostomy (Table V). The immediate results jn 


Table IV.—TREATMENT AND IMMEDIATE MORTALITY oF 
PATIENTS WITH ACUTE OBSTRUCTION IN ASSOCIATION 
WITH CARCINOMA OF THE TRANSVERSE COLON 
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- - NUMBER 
TREATMENT on NUMBER OF OF Cases 
EMPLOYED OF CASES IMMEDIATE PROCEEDING 
a TREATED DEATHS } TO RADICAL 
RESE TION 
Expectant 2 I I 
Cezcostomy 4 1 Peritonitis 2 
Transverse colostomy 2 1 Pulmonary I 
embolism 
Colocolostomy 4 ° ) 
Resection :— _ 
Paul’s operation. 4 fe) N.A 
With anastomosis 2 ° N.A 
Right hemicolectomy 2 fe) N.A 
All treatments 20 3 4 
(8 cases had 
a primary 
resection) 














terms of mortality are reasonably good with both the 
former methods, those of the resection operations 
being rather better than those of simple short circuit. 
This difference may be explained by the fact that 
possibly only the fitter patients were selected for 
primary resection, though this did not appear to be 


Table V.—TREATMENT AND IMMEDIATE MORTALITY OF 

PATIENTS WITH ACUTE OBSTRUCTION IN ASSOCIATION 

WITH CARCINOMA OF THE C4:CUM, ASCENDING COLON, OR 
HEPATIC FLEXURE 






































NUMBER OF 
+r NUMBE NUMBER OF CASES 
TREATMENT Nu agen Nt a — 
EMPLOYED OF CASES IMMEDIATE PROCEEDING 
ae TREATED DEATHS TO RADICAL 
RESECTION 
Expectant 3 3 ° 
Left iliac colostomy I I ° 
(on mistaken infor- 
mation that obstruc- 
tion was due to 
omission of _ iliac 
colon) 
Ileostomy I I fe) 
Ileo-transverse colos- 28 3 Perforation of 7 
tomy growth 
Pulmonary 
embolism _ 
Br-pneumonia 
Resection : E 
Paul’s operation 2 ° , N.A. 
With anastomosis 1s 1 Br-pneumonia N.A. 
All treatments 50 9 7 
(17 cases had 
a primary 
resection) 














invariably so from the notes. As they stand, how- 
ever, the results show that right hemicolectomy can 
be a safe operation in many cases with acutely 
obstructed growths of the right colon, and may in 
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fact present no more dangers than a simple ileo- 
transverse colostomy. 

Ultimate Resectability of Acutely Obstructed 
Growths.—It will be seen from Tables III, IV, and 
Y that if primary resections are included 88 of the 
220 cases with obstructions of the left colon, 12 of 
the 20 cases with obstruction of the transverse colon, 
and 24 of the 50 cases with obstruction of the right 
colon underwent radical excision of their lesions. 


OBSTRUCTION OR PERFORATION 
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Treatment (Table VII).— 

Patients with Acute Obstruction of Their Growths 
and Perforation of a Stercoral Ulcer with General 
Peritonitis.—Twelve of these were in a dying condi- 
tion on admission and succumbed without operation, 
1 had a laparotomy with drainage only but died, 
5 had the perforation sutured and a colostomy or 
czecostomy established with I recovery, and I patient 
whose growth lay in the ascending colon underwent 


Table VI.—PROPORTION OF PATIENTS WITH CARCINOMATA IN DIFFERENT SITES IN THE LARGE INTESTINE PRESENTING 
WITH PERFORATION AND PERITONITIS 





OBSTRUCTED CASES 
WITH PERFORATION 
OF STERCORAL 


TOTAL NUMBER 
OF CASES IN 
EacH SITE 


Sire OF GROWTH 





UNOBSTRUCTED CASES 





ALL CASES WITH 
PERFORATIONS AND 
PERITONITIS 


With Perforation 
of Growth and 


With Perforation 
of Growth and 











ULCER General Peritonitis Local Peritonitis 
Cacum 
Ascending colon 178 I 6 1§ 22=12°9 per cent 
Hepatic flexure 
Transverse colon 77 I I 3 5$=6°5 percent 





Splenic flexure 


























Descending colon 445 9 32 14 55 =12°3 per cent 
Sigmoid colon 

Rectum | 944 | 9 18 6 33=3°5 percent 
All sites | 1644 | 20 57 38 115s 

This gives an overall resectability rate of 44-1 percent a successful primary right hemicolectomy. Thus 18 


in patients with acutely obstructed growths. For 
comparison it may be mentioned that of the entire 
series of 1644 cases admitted with carcinoma 
of the rectum or colon during the period under 
review, 765 or 48-4 per cent proceeded to a radical 
resection. 


PERFORATION AND PERITONITIS 


Incidence.—The group of cases admitted with 
perforation and peritonitis in association with car- 
cinoma of the colon and rectum comprises I1§ 
patients or 7-0 per cent of the total of 1644 patients 
seen with carcinoma of the large bowel during the 
II years 1938-43 and 1947-55 inclusive. 

Site Incidence.—The incidence of perforation 
and peritonitis in carcinomata at different sites in 
the colon and rectum is indicated in Table VI. This 
shows that perforation of a stercoral ulcer in cases 
with acute obstruction usually is a complication of 
growths of the left colon or rectum, the perforation 
occurring most often in the cecum, less commonly 
closer to the growth. These, however, only amounted 
to 20 cases in all. As against them, there were 
$7 patients with perforation of the growth itself 
with resulting generalized peritonitis, in the majority 
of which the lesion again lay in the left colon or 
rectum, and 38 patients with a localized peritonitis 
usually, though not always, in association with a leak 
from the growth, which in roughly half the cases 
lay in the right colon. In some of these cases with 


peritonitis arising in conjunction with a carcinoma 
of the right colon, the actual mechanism of infection 
of the peritoneum may have consisted of obstruc- 
tion of the base of the appendix by the growth 
with resulting acute obstructive peritonitis and 
perforation of the appendix as described by Ewing 


(1951). 


out of 20 patients with this complication died, giving 
a mortality rate of 90 per cent. 


Table VII.—THE METHODS EMPLOYED IN THE TREAT- 

MENT OF PERFORATION IN ASSOCIATION WITH CARCINOMA 

OF THE COLON OR RECTUM AND THE RESULTING 
IMMEDIATE MORTALITY 


























PERFORATION OF P no 
: . GROWTH WITH 
STERCORAL ULCER ~ 
: GENERALIZED OR 
WITH GENERAL LOCALIZED 
TREATMENT PERITONITIS PenroraTion 
Cases |Immedia‘e| Cases | Immediate 
treated deaths treated deaths 
Expectant 12 12 22 22 
Drainage only 2 2 ° ° 
Suture of perforation 5 4 $2 40 
combined with czxcos- 
tomy or colostomy 
Primary resection (right I ° 21 5 
hemicolectomy or Paul’s 
operation) 
All methods 20 18= 95 67 
90 per 70 per 
cent cent 

















Patients with Generalized or Localized Peritonitis 
in Association with a Non-obstructed usually Perfor- 
ated Growth.—It will be seen that 22 of the 9§ patients 
in this category were treated expectantly, apparently 
because they were deemed too ill for operation ; they 
all died. Suture of the perforation combined with 
a proximal colostomy or ca#costomy, which was 
employed in 52 cases with 40 deaths, was almost as 
fatal. The best results were obtained in the 21 cases 
with growths, usually in the right colon, treated by 
primary colectomy; only § of these died. 


19 
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Clearly perforation is a most serious complica- 
tion of carcinoma of the large bowel especially when 
it takes place through a stercoral ulcer proximal to 
an obstructing growth. When the perforation occurs 
at the growth itself or just proximal to it, it would 
appear from this survey that the best prospects are 
afforded by a primary colectomy. 

Ultimate Resectability of Growths with 
Perforation and Peritonitis.—Of the 30 patients 
surviving emergency treatment in this series, § had 
been treated by primary colectomy and 17 of the 
other 25 subsequently proceeded to radical resection, 
so that the overall resectability rate in the 115 patients 
with perforation was 19 per cent. ‘The main reason 
for the low rate of resection was of course the high 
initial mortality of this complication. 


CONCLUSIONS 


From this survey of the treatment of 395 cases 
of carcinoma of the large intestine with acute 
obstruction or perforation, the following conclusions 
seem justified :— 

1. Obstructed growths of the left colon are more 
safely treated by transverse colostomy than by 
cecostomy. 


2. Primary resection for growths in this part of 


the colon with obstruction carries a higher mortality 
than simple colostomy and is not recommended. 

3. For obstructed growths of the right or trans- 
verse colon, however, an immediate resection is often 
a safe operation, and has advantages over ileo- 
transverse colostomy. 

4. Perforation of the bowel in association with 
carcinoma of the colon or rectum is a complication 
of the utmost gravity, seen in its most lethal form 


TUBERCULOUS MYCOTIC ANEURYSM OF THE 


By D. 


FROM THE 


Mycotic aneurysms due to tuberculosis are un- 
common. In the report of a tuberculous abdominal 
aortic aneurysm successfully treated by surgery Rob 
and Eastcott (1955) were only able to trace 24 other 
cases and all were of the abdominal aorta. Early 
in the century when tuberculosis was common, 
Haythorn (1913) reported one case and was only 
able to collect 4 others from the literature at that 
time. The present case is an example of such an 
aneurysm of the superficial femoral artery, and only 
one other case to date has been reported in the 
literature (Smith and Hutchison, 1957). It is of 
additional interest in that the arteriographic picture 
closely simulates the appearance, described by Dos 
Santos (1950), of a malignant soft-tissue sarcoma. 


CASE REPORT 

A man of middle European extraction, aged 76, 
attended the Middlesex Hospital Varicose Vein Clinic in 
March, 1956. He had consulted his family doctor about 
a painless swelling on the inner aspect of his right thigh 
which had increased in size since he had first noticed it 
two months previously. His only other complaint 
was of a long-standing productive cough, which later 
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when it occurs through a stercoral ulcer proximal 
to an acutely obstructed growth. When the perfora- 
tion is situated at or close to the growth itself 
the best treatment would appear to be a primary 
resection if the patient’s general condition permits 
it. 

5. Carcinomata of the rectum or colon which 
lead to acute obstruction or perforation are not 
necessarily in a hopelessly advanced condition, and 
a high proportion of the patients surviving the 
immediate dangers of these complications proceed to 
radical resection of their growths. 


We should like to acknowledge our indebtedness 
to our surgical colleagues at the Leeds General 
Infirmary for kind permission to include their cases 
in this review. 
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FEMORAL ARTERY 


R. SWEETNAM 


MIDDLESEX 


HOSPITAL, LONDON 


investigation showed to be due to tuberculous infiltration 
of one lung. 

On admission, the patient was obviously ill. His 
temperature was normal in the morning, but rose to 
101 EF. in the evening, and he had visibly lost weight. 
The swelling, which measured about 12 cm. by 6 cm. 
and had its long axis in the line of the limb, was situated 
deeply in the adductor region of the thigh. Its pulsa- 
tion showed that it was arising either from, or surrounding, 
the femoral artery, and it was impossible at this stage to 
determine whether the pulsation was expansile or trans- 
mitted. Peripheral pulses were present and the limb 
was warm. ‘There were small varicose veins in both 
legs which had been present for many years. 

A provisional diagnosis of soft-tissue sarcoma was 
made. The possibility of a mycotic aneurysm was 
considered, but was discarded as too recondite. An 
arteriogram appeared to confirm the original diagnosis 
by showing areas of ‘ pathological circulation’ in the 
region of the swelling (Fig. 335). The arterial dilatation 
was thought to be due to invasion of the wall by the 
infiltrating growth. 

Biopsy was decided upon. The danger involved, 
should it prove to be an aneurysm, was fully appreciated, 
but it was felt that the risk was justified by the advantage 
of definite diagnosis. The alternative was to accept the 
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TUBERCULOUS 


srteriographic picture as diagnostic of a sarcoma and to 
yart a course Of radiotherapy without further confirma- 
yon. 

At operation a thick avascular capsule was revealed 
lying deep to muscle. On opening this, a small quantity 
of creamy material and necrotic debris exuded ; and at 





the bottom of the cavity so formed, a pulsating arterial 
wall was visible. There was little bleeding. 

Histological sections of the capsule showed active 
tuberculous tissue, and bacterial staining clearly demon- 
strated tubercle bacilli. 

Treatment of the pulmonary tuberculosis with para- 
aminosalicylic acid and isoniazid had already been 
started under the guidance of Dr. F. H. Scadding. A 
choice now lay between continuance of medical treatment, 
which on theoretical grounds should arrest the growth 
of the aneurysm and assist repair, or to proceed to a 
resection and grafting operation. Such a course was 
followed by Rob and Eastcott (1955) in their case in 
which an affected portion of the abdominal aorta was 
successfully excised. 

In view of the age of the patient, and the poor state 
of his health, conservatism appeared wise, and this 
decision was supported by Professor Charles Rob and 
Mr. D. H. Patey, who saw the case. Dr. F. H. Scadding 
gave further valuable advice in warning against strepto- 
mycin which might, he felt, lead to rupture of the 
aneurysm. Events did not, however, conform to clinical 
intentions. Three weeks later the mass suddenly became 
painful, increased in size, and became alarmingly pulsatile 
Fig. 336). It was evident that the aneurysm had ruptured 
into the surrounding abscess cavity and that immediate 
operation was necessary. 

At operation it was possible to isolate a short segment 
of normal-looking artery above the aneurysm distal to 
the origin of the profunda femoris. Trial occlusion 
caused the peripheral pulses to disappear. The foot 
cooled, but remained viable. Ligation and division of 
this segment after the method of Anel resulted in reduc- 
tion of the size of the mass and cessation of pulsation. 
The importance of dividing the artery in such cases has 
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been emphasized by Lambert Rogers (1956). The 
artery at this level showed no evidence of disease and 
the surrounding tissues also appeared normal. 

Several days later, after an uneventful post-operative 
course, without any ischemia of the limb, the area again 
increased slowly in size and the overlying skin became 





The series clearly shows 
Areas of early venous 
these are usually 


FIG. 335.—Femoral arteriogram. 
the vascular nature of the swelling. 
filling and contrast pooling can be seen ; 
considered to be the characteristic appearances of a malignant 
tumour. 
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thin and discoloured, indicating deliquescence of the 
aneurysmal haematoma. The swelling was opened 
through the original biopsy incision and a large quantity 
of clot and sanguineous fluid was evacuated. No trace 
could be found of the original aneurysm wall, which was 
lost amongst a mass of necrotic and tuberculous tissue. 
The wound was left open to granulate. 

Nine months later the patient was well. The wound 
was soundly healed and there was no ischemia of the leg. 
The peripheral pulses were, however, still absent. 





F1G. 336.—The aneurysm is shown after its rapid increase 
in size three weeks after biopsy. The swelling was alarmingly 
pulsatile at this stage. 


DISCUSSION 


Diagnosis and Arteriography.—The difficulty 
in pre-operative diagnosis in this case was accentuated 
by a misleading arteriogram. It was thought that 
the swelling was either a soft-tissue sarcoma or an 
aneurysm. The former was considered to be the 
more likely, both because of the clinical findings and 
because of the rarity of aneurysms at this site. The 
arteriogram appeared to confirm this diagnosis by 
showing the appearance of malignant tissue circula- 
tion in the region of the mass. 

No reference has been found to the presence of 
such ‘ pathological circulation ’ connecting with peri- 
pheral arteries unassociated with malignant tumours. 
The diagnostic value of this circulation seen in the 
kidney has, however, been questioned by Weyde 
(1951) and Whiteside (1953), both of whom have 
seen examples in tuberculous kidneys. It is possible 
that the present case illustrates the same difficulty 
encountered in peripheral arteriography and 
that the circulation pattern of tuberculous granula- 
tion tissue may at times resemble that of malignant 
tissue. 

It has been shown by Piulachs and Vidal- 
Barraquer (1953) that in certain types of varicose 
veins arteriovenous communications may occur and 
that, in these, arteriograms show early venous filling 
without the normal interposition of the capillary 
phase. Such a finding may well resemble the 
characteristic feature of malignant ‘ pathological 
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circulation ’ and it is an alternative explanation for 
its presence in the case described. 

Pathology.—The route by which infection 
reached the femoral artery in this case is not known. 
Investigation failed to reveal any site of tuber- 
culosis other than in the lung. The inguinal glands 
were not enlarged and the peri-arterial tissues 
proximal to the aneurysm were normal. Benda 
(1900) believes that the intima is first affected, whilst 
Weigert (1877) states that infection starts either from 
within the arterial wall by bacilli carried there by 
the vasa vasorum, or by spread to the artery from 
adjacent tissues. It is probable that all three methods 
can occur (Chiari, 1902). 

Result.—It is of interest that ligation of the 
femoral artery in this elderly patient produced no 
signs of ischemia in the limb. Both feet are now of 
equal temperature, and although the pulses are 
absent on the affected side, there is no claudication 
on exercise. The result, therefore, of proximal 
ligation has been excellent, and would not appear to 
have been improved had reconstitution of the artery 
been attempted by a graft. Had such an operation 
been undertaken it is probable that the absence 
of ischemia would have been attributed to its 
success. 

The success achieved by proximal ligation is 
similar to the experience of others in the treatment 
of non-tuberculous mycotic aneurysms of peripheral 
arteries. More than half of those successfully treated 
by surgery, which have been reported in the litera- 
ture, and recently reviewed by Lambert Rogers 
(1956), were treated by proximal ligation. 


SUMMARY 


A case of tuberculous mycotic aneurysm of the 
femoral artery is described. 

The diagnosis was made more difficult by an 
arteriogram showing circulation within the swelling, 
suggestive of malignant tissue. 

Treatment by proximal ligation of the femoral 
artery after rupture of the aneurysm was successful 
and did not lead to ischemia of the limb. 


I wish to thank Mr. J. H. Lees Ferguson for 
permission to publish his case and for his help in 
the preparation of this paper. We should like to 
thank Dr. A. J. H. Hewer and Dr. D. E. Argent for 
their skill in the administration of a difficult series 
of anesthetics. The arteriogram was made by 
Dr. J. N. Pattinson. 
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HAMATEMESIS as a complication of partial gastrec- 
tomy is rare but well recognized, and its causes 
have been comprehensively discussed in the literature. 

In the early post-operative period it is usually due 
to faulty hemostasis in the gastrojejunal suture line. 
(sophageal varices, either unsuspected or coinci- 
dental, may bleed. Other described causes are an 
esophageal ulcer in association with hiatal hernia, 
and the multiple erosions of the mucosa of the 
stomach found in hypertrophic gastritis, and reported 
by Jankelson and Milner (1951). Unsuspected 


blood dyscrasias may cause post-operative bleeding, 


as shown by McLaughlin and Coe (1954). Their 
7 cases were all suffering from essential thrombo- 
cytopenia, but aplastic anemia and leukemia may 
also cause gastro-intestinal bleeding. 

The development of ulceration in the region of 
the stoma after the operation of gastrectomy of the 
Polya type may be surprisingly early and may pro- 
duce bleeding before the patient leaves hospital. 
Courty and Gaudefroy (1946) cite a case in which a 
stomal ulcer perforated 18 days after gastrectomy. 
Kiefer (1942), in his review of jejunal ulceration and 
recurrent hemorrhage after gastrectomy, states that 
frank hematemesis due to this cause is not common, 
though the presence of occult blood in the stools is 
invariable. He points out that, of the 222 cases 
studied, 6 developed jejunal ulceration after gastrec- 
tomy. A further 8 patients in the group experienced 
one or more gross hemorrhages after their opera- 
tion, but no jejunal ulcer was ever demonstrated. 
The bleeding episodes in these cases occurred 
between 20 weeks and 3 years after gastrectomy. 
Hemorrhagic blood dyscrasias were not found in 
these patients. Barium meal radiographs showed 
no abnormality in the majority of these people, but 
there was, in a few cases, some irritability of the 
jejunum suggesting a jejunitis, and the author con- 
siders that jejunitis with multiple superficial erosions 
accounted for these cases. He makes the important 
points that the general health of these patients was 
good, pain and distress were minimal, and recovery 
after hemorrhage was prompt. 

Gilchrist and Newton Chun (1954) describe 
3 cases of torrential bleeding after partial gastrec- 
tomy for hematemesis. The time-interval between 
operation and recurrence of bleeding varied from 
6 days to 8 weeks. In each case the original opera- 
tion had not shown a cause for the hematemesis. 
In 2 cases autopsy revealed the bleeding-point to be 
in a superficial ulcer near the cardio-cesophageal 
junction. The authors stress the absence of pre- 
monitory symptoms and signs preceding the bleed- 
ing in these cases, and this is further evidenced by 
the fact that one patient was discharged from hospital 
fit and well after his gastrectomy, only to be re- 
admitted next day after a torrential hamatemesis. 

In the cases which are to be described below, 
repeated serious episodes of bleeding, occurring 
between 10 and 20 days after the operation of partial 
gastrectomy, were preceded by a well-defined train 
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of symptoms and signs. I believe the bleeding in 
these cases to have been secondary haemorrhage. 
A possible explanation of its cause lies in the develop- 
ment of sepsis in and around the gastrojejunostomy 
suture line, with the production of submucous 
abscesses and consequent erosion of thrombus and 
of blood-vessel walls in the vicinity by proteolytic 
ferments. In Case 3 it seems likely that a peri- 
gastric abscess developed and this may have played 
a major part in the causation of the bleeding. 

I have been unable to find any reference to this 
complication in the literature, and as all three of the 
cases reported here were repeatedly placed in 
jeopardy by torrential hemorrhages, and were only 
saved by energetic treatment, I feel that a few notes 
on its recognition and treatment in the light of the 
experience gained are not out of place. 


CASE REPORTS 


Case 1.—G. C., male, aged 52, had a long history of 
simple gastric ulcer sited on the lesser curvature. Surgery 
was advised and on Sept. 29, 1950, a Polya-type gastrec- 
tomy with an antecolic, isoperistaltic anastomosis was 
performed. The wound was closed without drainage 
and the immediate post-operative course was uneventful. 
On Oct. 6 a low-grade fever associated with abdominal 
pain became apparent and persisted. A stitch abscess 
developed but discharged freely, the fever nevertheless 
persisting. 

On Oct. 10 there was a sudden hematemesis followed 
by a melena of some magnitude. Blood transfusion 
and the usual ancillary measures improved the patient’s 
condition. The fever persisted after this episode, the 
abdominal wound now being soundly healed. 

On Nov. 4 a gross melzna occurred, causing collapse 
with a thready rapid pulse and a systolic blood-pressure 
of 75 mm. Hg. Immediate rapid transfusion was 
commenced, but during this day repeated severe hama- 
temeses occurred. Pain was complained of and tender- 
ness was elicited on palpation of the left hypochondrium. 
Surgery was contemplated at this point, but it was 
decided to persevere with conservative measures. 

On Nov. 6, after many pints of blood had been given, 
the general condition of the patient was fairly good, 
hemorrhage had ceased, but the fever remained. He 
looked toxic and was losing weight. Chemotherapy was 
now begun, penicillin, streptomycin, and intramuscular 
sulphathiazole being the agents used, all in full therapeutic 
dosage. 

On Nov. 10 the patient’s temperature, until now 
persistently in the region of 100° F., became and remained 
normal. There was no more bleeding and he was 
discharged from hospital on Dec. 8, 1950. 

A barium meal radiograph at this time showed no 
sign of cesophageal varices, or of a jejunal ulcer, or indeed 
any other abnormality in the upper gastro-intestinal tract. 

The patient has had no further trouble and is still in 
good health. 


Case 2.—E. H., female, aged 49, had a small ulcer of 
the first part of the duodenum. Operation was under- 
taken because of hematemesis and was performed after 
the bleeding had stopped and the blood lost had been 
replaced by transfusion. A Polya-type gastrectomy was 
performed on March 1, 1954. The wound was closed 
without drainage. 

The first four post-operative days were uneventful. 








THE 


On March 6 the patient complained of upper 
abdominal pain, her chart showed a rise in temperature 
to 98-8 F., and she looked ill, though an examination of 
the abdomen showed it to be soft and not tender. 

On March 11, after her chart had shown a fever of 
between 99 F. and ror F. for § days, some fresh blood 
was aspirated from the Ryle’s tube which had been re- 
inserted when she complained of pain. 

On March 13 she had repeated major hematemeses 
which made her gravely ill, her systolic blood-pressure 
being 60 mm. Hg. She was transfused as quickly as 
possible. On March 14 and 16 further hematemeses 
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by July 16 a palpable mass had appeared in this situation, 
Marked continuous loss of weight made appreciation of 
the swelling very easy. An intraperitoneal collection of 
pus was drained under general anesthesia on July 17, 
No general exploration of the abdomen was possible 
because of the fear of spreading the infection. Bleeding 
had ceased by this time and after the drainage of the 
abscess the patient’s general condition improved and his 
temperature became normal. 

Despite his apparent progress, he developed an acute 
small intestinal obstruction on July 26. This was relieved 
by operation and was found to be due to a kinked loop of 


Table I.— SHOWING THE COMPARISON BETWEEN THE THREE CASES 























CASE 1 CASE 2 CASE 3 
Onset of pain 7th post-operative day | sth post-operative day | 13th post-operative day 
Onset of fever 7th ie ‘ sth - - 8th - 1% 
Onset of bleeding 20th . 99 roth ” 9 15th oe fo 
Commencement of chemotherapy | 38th % % 17th » ” 16th ”» » 
Resolution 42nd we » | 43rd - 99 53rd - *” 
Drainage of residual abscess None None $3rd - a 
occurred and on March 15 a course of intravenous small bowel adherent to the lower end of the original scar 
terramycin was instituted. Three days later penicillin in the vicinity of the recently opened abscess. 
and intramuscular sulphamezathine were given in From this time on the patient had no _ further 
addition to the terramycin. trouble, and was discharged on Sept. 4, 1954. This 
On March 20 two lesser episodes of bleeding long convalescent period was necessary partly because 


occurred. On March 23 the fever settled and the patient 
appeared to be much better. Chemotherapy was now 
discontinued and no further bleeding occurred, but on 
April 4 and § she complained of pain and nausea once 
more, and again became pyrexial. Her temperature was 
recorded as 99 F. Sulphamezathine was recommenced. 
A white blood-cell count done at this time showed a total 
figure of 10,500 per c.mm., with a relative polymorpho- 
nuclear leucocytosis. 

On April 12 she was again quite well and apyrexial. 
On April 29 she was discharged from hospital. 

A barium meal radiograph soon afterwards showed 
no abnormality whatsoever. Osophageal varices were 
looked for but were not shown. She has remained well. 


Case 3.—C. W., male, aged 38, had a long history of 
duodenal ulcer. On May 25, 1954, a subtotal gastrec- 
tomy of the Polya type, with a retrocolic, afferent loop to 
lesser curve anastomosis was performed. The wound 
was closed without drainage and the early post-operative 
period was uneventful. 

On June 3 a low-grade pyrexia was noted. On June 
8, as no cause had been found for the fever and as the 
patient complained of abdominal pain, screening of the 
diaphragmatic area was undertaken but there was no 
evidence of a subphrenic collection. A white-cell count 
at this time was 20,700 per c.mm., with a polymorpho- 
nuclear leucocytosis. 

On June 10 the patient had a brisk hamatemesis 
which left him pale and collapsed, with a systolic blood- 
pressure of 95 mm. Hg. Transfusion produced great 


improvement. On June II treatment with penicillin, 
streptomycin, and intramuscular sulphathiazole was 
commenced. 


On June 12 there were repeated episodes of bleeding, 
necessitating continuous rapid transfusion. On June 19, 
22, 23, and 30, these alarming haemorrhages occurred 
repeatedly. All this time the fever of 99° F.-1o1° F. 
continued. 

On July 2, as the condition of the patient was deterior- 
ating despite the measures in force, the treatment was 
supplemented by aureomycin, administered by the 
intravenous route at first. After 48 hours it was possible 
to change to the oral route. 

On July 9 a point in the abdomen, to the left of the 
umbilicus, was found on examination to be tender, and 


of his cachectic condition and partly because his 
morale had been sapped by these repeated and alarming 
episodes. 

By Feb. 1, 1955, he had gained 3} st. in weight since 
leaving hospital, and was back at full work. His only 
disability was a small incisional hernia in the scar through 
which his abscess had been drained. 

A barium meal radiograph after discharge showed no 
abnormality in the upper gastro-intestinal tract. He 
has remained well. 

DISCUSSION 

The post-operative clinical features of the 3 cases 
described are so similar that a common underlying 
pathology seems probable (Table J). This condi- 
tion is a rare complication of gastrectomy, but if 
borne in mind, can be recognized and its treatment 
instituted before gross hemorrhage occurs. The 
prodromal findings of fever, pain, and toxic appear- 
ance, when seen in a patient about seven days after 
his gastrectomy, are sufficient indication for beginning 
intensive chemotherapy and for ensuring that large 
quantities of blood are available for transfusion. 

Of course, one should take the usual steps to 
exclude the commoner complications, such as wound 
sepsis or collections of pus in the pelvis or in the 
subphrenic spaces. A white-cell count is helpful in 
the pre-bleeding phase. In Case 3 it showed a 
considerably raised total figure with a relative poly- 
morphonuclear leucocytosis. There is unfortunately 
no record of this investigation having been performed 
in Case 1, and in Case 2 it was performed at a late 
stage when the leucocytosis may well have been a 
response to repeated bleeding and transfusion. 

Palmer (1952) advocates ceesophagoscopy, gastro- 
scopy, and barium meal radiography within a few 
hours of upper gastro-intestinal tract hemorrhage. 
He admits that the presence of fresh blood in the 
cesophagus or stomach can often negative the value 
of these investigations. 

I am sure that the syndrome described here is 
sufficiently clear-cut to render unnecessary the 
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HMMORRHAGE 


exclusion of other causes of bleeding by these heroic 
means in the very ill patient. 

The management of these cases should be 
essentially conservative, surgical intervention being 
withheld unless and until collections of pus declare 
themselves in the peritoneal cavity, when they should 
be drained. 

In none of these 3 cases was exploration of 
the abdomen undertaken during the bleeding phase 
though it was seriously considered in 2 of them. 
In retrospect it is difficult to see how these patients 
could have derived any benefit from operation as 
the surgeon would have been obliged to take down 
arecently fashioned anastomosis, and would probably 
have been faced with a gross degree of sepsis in the 
submucous coats of the stomach or jejunum or both, 
and all this in a patient in very poor condition. 
The only chance of survival for these patients seems 
to lie in a careful watching brief, with one eye on 
the temperature chart and the other on the systolic 
blood-pressure. It is important to realize that 
serious bleeding may occur and yet not declare itself 
as a heamatemesis in these cases. I remember that, 
on one occasion, the third patient (Case 3) was found 
lying pale and unconscious in the absence of any 
overt bleeding. 

Gott, Smith, and Dornan (1952) state that if 
the patient is supine in bed, occult bleeding into the 
gastro-intestinal tract can occur, up to one-sixth and 
even occasionally to one-quarter of the total blood- 
volume, without any appreciable effect on the blood- 
pressure or pulse-rate of the patient. They suggest 
that patients in whom further bleeding is feared be 
propped up in bed so that their blood-pressure and 
pulse-rate readings should be more sensitive indi- 
cators of blood-loss. 

The use of broad-spectrum antibiotics and 
sulphonamides is necessary in these cases because 
the nature of the infecting organism is not known, 
so of necessity treatment must be of the ‘ blunder- 
buss’ type. In the 3 cases reported here, anti- 
biotics and sulphonamides were not given as early 
as they might have been because the gravity of the 
situation was not realized until serious hemorrhages 
had occurred. 

These patients are best treated with an indwelling 
Ryle’s tube in the stomach. Hourly aspiration of 
the stomach contents should be practised as the 
appearance of fresh blood in the syringe will often 
be the first warning of another massive hemorrhage, 
and resuscitative measures can be put in train at 
once. A small measured quantity of water can be 
given orally each hour, but the main fluid intake 
must be by the intravenous route. The advantages 
of having an intravenous infusion running all the 
time are obvious. Antibiotics and sulphonamides 
will therefore of necessity be given by intravenous 
or intramuscular injection. 

Morphine should be prescribed liberally for these 
patients, to allay the acute anxiety engendered in the 
mind of the patient by repeated episodes of serious 
bleeding. 

I would like to stress the point that very large 
quantities of compatible blood must be available for 
the treatment of these cases. Case 2 and Case 3 of 
this series each received more than 20 pints of blood 
during the bleeding phase. I have no figures for 
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Case 1, but the records show that he received a large 
quantity of blood. 

The marked loss of weight, in part due to lack 
of nourishment during the bleeding phase and in 
part due to toxemia, must be made up during 
convalescence. The third patient (Case 3), whose 
morale had been broken by his terrifying experiences, 
refused food for some time after his last hemorrhage 
because he firmly believed that eating would precipi- 
tate another one. 

It seems that the prognosis in these cases is good 
if the patient can, by the use of chemotherapy and 
antibiotics and energetic transfusion when necessary, 
be kept alive until the infection has been overcome. 

The 3 cases here reported have subsequently 
made satisfactory progress and have remained free 
from further complications. 


SUMMARY 


1. A hitherto undescribed complication of the 
Polya-type gastrectomy is presented. 

2. Other causes of hematemesis following gastrec- 
tomy are considered. 

3. The clinical courses of 3 patients who suffered 
from this complication are described. 

4. The need for early recognition of the condi- 
tion is pointed out and the management of these 
cases is discussed. 

5. A table is appended showing the main 
march of events and the similarity between the 3 
cases. 


My thanks are due to Mr. James Moroney and 
to Mr. R. Marcus for permission to publish these 
cases. 


Addendum.—Since this paper was written, 
Professor F. A. R. Stammers has kindly referred me 
to Mr. A. J. H. Rains and Mr. D. M. Morrissey of 
Birmingham, each of whom has recently encountered 
a case of alarming hemorrhage following gastrec- 
tomy, in one instance 12 days, and in the other 
16 days, after the operation. Their cases show a 
marked similarity to the ones described in this paper, 
and I am greatly indebted to them for permission to 
add this note. 

Their operations were of the Billroth-I type with 
refashioning of the lesser curvature by the method 
of Pauchet. Massive hemorrhage occurred, neces- 
sitating rapid transfusion with large amounts of 
blood, and was associated with a leucocytosis of 
24,000 cells per c.mm. in one case and 16,500 cells 
per c.mm. in the other. 

Both these patients had a further operation at 
the height of the bleeding phase. After opening the 
stomach and evacuating the contained blood clot, 
the surgeon found bleeding vessels in areas devoid 
of mucosa in the vicinity of the suture lines. In 
one case the affected area was on the posterior aspect 
of the anastomosis between stomach remnant and 
duodenum, and in the other one it was on the 
reformed lesser curvature. Hemostasis was obtained 
by oversewing the raw area in each case. 

One of these patients had been receiving anti- 
coagulant therapy for a pulmonary embolism which 
occurred 48 hours after gastrectomy, and it must be 
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admitted that this may have played some part in the 
ensuing events, but the findings at the second opera- 
tion suggested that the case was one of secondary 
haemorrhage. 

Both patients made a satisfactory recovery. 
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TORSION OF THE 


By K. H. 


TUTOR IN SURGERY, 


‘TORSION of the spermatic cord is by no means a rare 
condition, but it commonly remains undiagnosed 
until infarction of the testicle is established. From 
a study of the literature it is clear that the majority 
of cases are misdiagnosed as acute epididymo- 
orchitis; as the treatment of this condition is 
conservative, the opportunity for prompt surgical 
intervention is missed, and no doubt many testicles 
are lost which might have been saved. This paper 
presents a series of cases admitted to the wards of 
the Radcliffe Infirmary, Oxford, over a period of 13 
years, thus giving an overall picture of the experi- 
ence of this condition as seen in a large provincial 
teaching hospital. The physical signs of torsion of 
the spermatic cord are quite distinct, but delay in 
diagnosis and treatment continues, even after admis- 
sion to hospital. In this series 76 per cent of 
testes had to be removed, and this figure compares 
with that of 80 per cent mentioned by Ottenheimer 
and Bidgood (1933) and 75 per cent quoted by 
Wheeler and Clark (19§2). 

It will be noted that the phrase ‘ torsion of the 
spermatic cord’ is used. It is felt from a review of 
the literature that ‘ torsion of the testis ’ is inaccurate. 
The twist appears, in the great majority of cases, to 
occur in the spermatic cord proximal to the testis 
and epididymis, and torsion of the testis proper is 
rare, occurring in only 2 of the present series of 31 
cases. 


MATERIAL 


The total number of cases studied was 31, all of 
which were admitted to the Radcliffe Infirmary, 
Oxford, between 1943 and 1956. The age distribu- 
tion is set out in Table J. 

The youngest patient in the series was observed 
to have a swollen testicle at birth, and was operated 
on when 3 days old, a completely infarcted testicle 
being found. The oldest patient was 64 years. 

As in all previous series of case reports, the peak 
incidence is in the second decade, especially around 
15 years. No less than 14 out of 31 cases fall into 
this group, and 10 of these 14 were aged between 
12 and 16 years. For the whole series the average 
age of incidence is 16:9 years, compared with 13:7 
years in O’Conor’s (1933) report. 

Earlier writers on this subject frequently suggest 
that there was a greater incidence of torsion in 
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ectopic testes, but in this series only § out of 31 
torsions occurred in ectopic testes. ‘The first case 
reported, by Delasiavue (1840), was one where an 
ectopic testis was involved, and O’Conor (1933) 
found that over half the cases recorded in the litera- 
ture up to that date were in ectopic testes. Later 
writers, for example Ewert and Hoffman (1944), 


Table I.—AGE DISTRIBUTION IN 31 CASES OF TORSION 
OF THE SPERMATIC CoRD 
O- § years 
§-10 
II-1§ ” 
16-20 ” 


21-25 ”” 
Over 2§ 5, 


I= | 
_ UUANnNN NY 


Hamilton Bailey (1953), and Walton (1952), found 
that in the majority of cases the testes were fully 
descended. 

It seems probable that the explanation of the 
recorded preponderance of torsion in undescended 
testes in earlier reports lies in the fact that one of the 
common misdiagnoses is strangulated inguinal 
hernia, a condition calling for immediate operation, 
which reveals the true state of affairs. 

Ogilvie (1948) makes the point that the incidence 
of torsion in undescended testes is actually higher 
than in normal testes because only I out of 400 testes 
remains undescended. 

In the present series 14 torsions occurred on the 
right side, 16 on the left, while 1 was bilateral. It 
has been stated in several previous papers on this 
subject that torsion was commoner on one or other 
side. Thus Roche (1928) found, in all 3 cases 
reported, that the left side was involved, and Walton 
noted 10 out of 11 torsions on the left side, while 
Aird (1949) states that the right side is more often 
affected than the left in the proportion of 7 to 6. 
However, Abeshouse (1936) collected a very large 
number of reported cases from the literature up 
to that date and found an equal incidence, and 
there would in fact seem to be no good reason 
why one side should be affected more often than 
the other. 


ANATOMICAL CONSIDERATIONS 


It is generally accepted that torsion only occurs 
in testes which are the site of some anatomical 
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TORSION OF THE 


abnormality. A number of these abnormalities are 
mentioned in previous studies, including :— 

1. Long mesorchium, with the epididymis widely 
separated from the body of the testis. 

2. Horizontally lying testis, with the cord 
inserted about the middle of the posterior border of 
the epididymis. 

3. Inverted testis, where because of a congenitally 
short cord the testis lies upside down. 

4. A complete investment by tunica vaginalis of 
the testis epididymis and attachment of the cord. 
The normal testis and epididymis are not covered 
by tunica vaginalis posteriorly, whereas when a 
complete investment is present, the testis and 
epididymis hang completely free in the vaginal 
sac, producing the ‘ bell clapper’ type of abnor- 
mality. 

5. The whole of the scrotal contents may lie free 
within the scrotum, thus resembling the condition 
normally found in infants, and described originally by 
Astley Cooper (1830). Campbell (1948) in describing 
2 cases of torsion of the spermatic cord in newborn 
babies mentions that the condition was present, and 
it was also seen in I case in the present series, that 
of the 3-day-old baby. 

There seems no doubt that the commonest 
anatomical abnormality is the complete investment of 
the testis and epididymis by tunica vaginalis, and it 
was noted in 19 of the 31 cases studied, either alone 
or in association with a horizontal testis or a testis 
with a long mesorchium. 

Earlier papers suggest that the site of the torsion 
may be extravaginal or intravaginal, and postulate 
that the latter is the commoner (Ewert and Hoffman, 
1944). In the present series the site of the torsion 
was recorded in 25 cases; it was extravaginal in 22 
and in only 3 was it intravaginal, while in only I case 
had torsion occurred in a long mesorchium. In 3 
other cases where a long mesorchium was noted, the 
torsion was extravaginal. While there is no doubt 
that both intravaginal and multiple torsions do occur 
(Underhill, 1955), it seems clear that by far the 
commonest site is in the cord about I-2 cm. above 
the tunica vaginalis. In this connexion Astley 
Cooper’s description of the mobile scrotal contents 
of the infant is interesting, as it seems possible that 
persistence of this condition into adolescence and 
even into adult life may be another important factor 
predisposing to extravaginal torsion of the spermatic 
cord. 


SYMPTOMS AND SIGNS 


In several of the 31 cases studied, the symptoms 
and signs differed from those described by previous 
writers, e.g., Aird. Pain was of sudden onset in 
only 14 of the 31 patients. In the remainder its 
onset was far from dramatic, and in 7 of the patients 
in this series the first symptom was a dull ache in 
the loin or hypogastrium. In this connexion Brown 
(1956) mentions the frequency with which pain 
produced in the testis is situated at the level of the 
internal abdominal ring, the reason being that this 
is the early embryonic position of the testis. In 
8 cases pain came on during sleep and no satisfac- 
tory explanation can be offered for this, nor does a 
study of the literature provide any answer to this 
problem. 
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DIAGNOSIS 


As in all previous descriptions of this disease, 
the majority of the cases in the present series were 
misdiagnosed before admission to hospital as suffering 
from acute epididymo-orchitis. It is only fair to say 
that this misdiagnosis was several times accepted 
after admission. In every case this led to delay in 
operative treatment. Fourteen cases were so diag- 
nosed and had been treated for long periods with 
antibiotics or chemotherapeutic agents before refer- 
ence to hospital, in spite of the fact that none had any 
urinary symptoms whatsoever. All the 14 testes 
were lost, 11 being removed at operation because 
they were gangrenous, while the remaining 3 were 
found on follow-up examination to be atrophic. 
Other diagnoses suggested before admission to 
hospital included :-— 


Strangulated inguinal hernia 5 cases 
Acute appendicitis 2 cases 
Perforated duodenal ulcer I case 
Neoplasm of testis I case 
Hezmatoma of testis I case 
Pyogenic abscess in scrotum I case 


Only 6 out of 31 cases were correctly diagnosed 
before admission to hospital. It is therefore clear 
that many practitioners still diagnose acute 
epididymo-orchitis in children and adolescents, 
although such a condition is rare under the age 
of 18. The total absence of urinary symptoms of 
cystitis or urethritis should alone be sufficient to 
cast doubt on such a diagnosis, while the usual 
absence of cord thickening and of pyrexia serves to 
confirm the diagnosis of torsion. A further feature 
which distinguishes torsion from acute epididymo- 
orchitis is the presence in the former condition of a 
globular scrotal swelling in which neither the body 
of the testis nor the epididymis can be defined by 
palpation. In addition the seminal vesicle is seldom 
palpable in torsion. 

One further point of diagnostic importance 
concerns aspiration of the secondary hydrocele which 
is normally present in these cases. Ogilvie (1948) 
and Moloney (1956, personal communication) both 
stress the value of this procedure, which is easily 
carried out. A _ serosanguineous fluid is found 
in cases of torsion, while pure blood is aspirated in 
cases where the testis is ruptured. Aspiration was 
carried out in 4 cases in the present series, with a 
positive result on each occasion, i.e., serosanguineous 
fluid was withdrawn and the diagnosis of torsion was 
later confirmed at operation. 

It is of some interest that in none of the 31 cases 
studied was mumps suggested as a diagnosis, possibly 
because it is well known that the orchitis which 
occurs in mumps is rare before puberty. 


WHAT INITIATES TORSION ? 


Previous writers have generally accepted the 
suggestion of Muschat (1932) that spasm of the 
spirally disposed fibres of the cremaster was respon- 
sible for the torsion, and that injury or exertion such 
as straining at stool were important exciting factors. 
Ogilvie suggests that flexion of the hip may be 
responsible, especially as torsion usually occurs 
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from without inwards, i.e., clockwise on the right 
and counter-clockwise on the left. However, this 
is by no means always so, and in any case a perusal 
of the histories of the 31 cases under review fails to 
reveal any exciting factor such as injury or exertion. 
It is interesting to note that 2 cases of torsion occurred 
in jockeys, but neither had ridden during the 24 
hours prior to the onset of symptoms. In the case 
of the 3-day-old baby, where the torsion is known 
with certainty to have been present at birth, it is 
difficult to see any possible cause other than foetal 
movements in utero. 

Occasionally rupture and torsion may be difficult 
to distinguish, especially if the injury occurs in the 
thick of a rugger scrum and the pain is unnoticed till 
later. Three cases of injury to the testis came under 
notice while the present study was in progress. In 
one (Mr. G. E. Moloney’s case) a large hamatocele 
was present and at operation a partial rupture of the 
testis was found. This was dealt with by excising 
the prolapsed testicular tissue and closing the rent 
in the tunica albuginea, in the hope that some function 
would be retained. A second case of rupture of the 
testis (Mr. R. W. Raven’s case, personal communica- 
tion, 1956) followed direct violence and the extent 
of the injury to the testis was such that orchidectomy 
was necessary. A third case proved at operation on 
the third day after injury to have a torsion of the 
hydatid of Morgagni. 


PROGNOSIS 


No fewer than 27 out of 31 cases underwent 
exploratory operations, and of these 27, 1§ required 
orchidectomy ; 13 testes were removed at the time 
of operation, while 2 which were judged to be just 
viable became necrotic and were removed later. At 
follow-up it was found that 9 further testes were 
atrophic, including 4 cases in which no operation 
was performed, so that in all 24 out of the 31 testes 
(77°4 per cent) were lost. 

The duration of the torsion before operative 
relief is generally believed to be important, and the 
consensus of opinion among previous writers on 
this subject is that the testis will atrophy if more than 
6 hours elapse between the onset of symptoms and 
operation. A study has been made of the duration 
of symptoms in relation to viability of the testis at 
operation, and the information from this study is set 
out in Table II. 











Table II].—DURATION OF SYMPTOMS IN RELATION TO 
VIABILITY OF THE TESTIS AT OPERATION 
—_—_—_———--___c—s 
_— No. OF VIABLE AT LATE 
DURATION CASES OPERATION ATROPHY 

o- 6 hr. 6 5 I 
6-12 hr. 4 4 2 
12-24 hr. 4 I fe) 
Over 24 hr. 12 4 2 
Over 7 d. 2 re) ° 
No operation 3 _ 3 

31 14 8 














From Table I] it can be seen that 10 patients were 
operated on within 12 hours of the onset of torsion, 
g testes were thought to be viable at operation, but 
late atrophy was observed in 3, so that only 6 out of 
the 10 patients preserved their testes. 
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A further 14 cases were not operated on until 
over 24 hours had elapsed. Only 4 of the 14 were 
judged to have viable testes, and 2 of these were 
subsequently found to be atrophic, so that only 2 
of the 14 preserved their testes. 

In 4 patients the duration of the torsion was 
estimated at 9}, 13, 20, and 72 hours ; in each case 
the testis was judged to be viable at the time of 
operation, and was found to have survived when a 
follow-up examination was made some months later. 
Each of these patients gave a history of several 
previous attacks of pain of brief duration, usually 
accompanied by scrotal swelling, and followed by 
spontaneous relief. In each case at operation the 
twist was a minor one, never more than a quarter 
turn (90 ). 

In this disease recurrent attacks of torsion appear 
to be common. No fewer than 1§ of the 31 cases 
under review gave a history of such previous attacks, 
often extending over § or 6 years. 

TREATMENT 

If the testis is to be preserved earlier diagnosis 
with immediate surgical relief is essential, and 
closed manipulation, as advocated by Burkitt (1956) 
and earlier writers, would therefore seem to be 
unjustified, since it is necessary not only to correct 
the torsion but also to fix the testis so as to prevent 
recurrence (Wheeler and Clark). 

The usual method of fixation is to evert the 
tunica vaginalis and fix its cut edges behind the testis 
to the dartos with a few catgut sutures. It is in fact 
sufficient to anchor the testis to the dartos by catgut 
sutures placed at its upper and lower poles. If the 
testis is horizontal it should be placed in a vertical 
position. 

The problem of what to do with the other testis 
is the most difficult one. It has been argued by 
previous writers that the anatomical abnormality 
predisposing to torsion is bilateral, but in the 31 
cases under review only one case of bilateral torsion 
was found, while Deming and Clark (1953) found 
only 26 bilateral cases of torsion among 489 reported 
in the literature up to that year, an incidence of §°3 
percent. In the present series § cases were found to 
have a horizontal testis on the other side and in all 
of these prophylactic fixation was carried out. 

It seems that there is no strong statistical evidence 
to support a plea for prophylactic fixation of the 
other testis, since the anatomical abnormality is by 
no means always bilateral and torsion on the other 
side occurs only about once in every 18 cases. But 
since it can occur, and as the operation is trivial and 
effective, it may possibly give some physical bene- 
fit to the patient and mental relief to an anxious 
parent. 


SUMMARY 


Thirty-one cases of torsion of the spermatic cord 
are reviewed. The common anatomical abnormality 
seems to be a capacious tunica vaginalis completely 
investing the testis and epididymis, while the common 
site of torsion appears to be extravaginal. 

The importance of early diagnosis and of operative 
relief is emphasized. 

Aspiration of the secondary hydrocele is suggested 
as an aid to diagnosis. 
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Seventy-seven per cent of testes were lost, either 
because of the need for excision or by subsequent 
atrophy. 

If the duration of the torsion is under 6 hours, 
then nearly all testes should be preserved by 
immediate operation, but nearly all testes will be 
lost if operation is delayed for 12 hours or longer. 

A reliable method of fixation is provided by 
eversion of the tunica vaginalis and suture of its, cut 
edges to the dartos muscle. Prophylactic fixation 
of the other testis is deemed advisable. 


J am indebted to the surgeons of the Radcliffe 
Infirmary, Oxford, for permission to cite their 
cases, and in particular to Mr. G. E. Moloney for 
much assistance and advice. 
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THE PLACE OF PRIMARY GASTRIC 


RESECTION IN THE 


TREATMENT OF PERFORATED PEPTIC ULCER* 


By ANDREW M. 


THE treatment of perforated peptic ulcer by primary 
gastric resection is now an established procedure 
although its justification yet remains controversial. 
This controversy is somewhat reminiscent of that 


Table I,— PERFORATED PEPTIC ULCER 1946-52 SERIES : 
MORTALITY AND DIAGNOSIS 


Duodena Gastric Gastrojejunal 
eer Ulcer Ulcer 
Potal 240 173 59 & 
Deaths 41 19 20 2 
Mortality per cent 17 10 34 25 


Table II].—MoRIBUND AND UNDIAGNOSED CASES 


Duodenal Gastric Gastrojejunal 
Total Ulcer Ulcer Ulcer 
Number of cases 14 5 7 2 
Deaths 14 5 7 2 


which raged around the pros and cons of surgical 
treatment of gastroduodenal hemorrhage less than 
twenty years ago. Lowdon’s (19§2) brilliant results 
in this country have stimulated interest in a method 
which previously had seemed far too drastic. 

In the Gastric Unit at St. James’s Hospital it was 
the practice prior to 1953 to treat all uncomplicated 
perforations by simple suture, but in 1952 a review of 
our cases so treated during the previous six years 
gave cause for dissatisfaction. This review was of 
all cases of perforation occurring in the hospital, 
even if the perforation occurred in a medical ward 
and was undiagnosed and only discovered at autopsy. 
There were 240 such cases, and the diagnosis and 
mortality are shown in JTable J. At once the dis- 
proportionate mortality of perforated gastric ulcer 
is noted. 





* From the Gastric Unit, St. James’s Hospital, Balham. 


DESMOND anp PAUL W. 
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The breakdown analysis of these 240 cases is 
shown in the succeeding tables. 

Fourteen of the deaths occurred in patients who 
were admitted moribund, or in whom the diagnosis 
was made only at autopsy. None of these was 
orerated on (Table II). 


TREATMENT 
Conservative.—Six cases were treated conser- 
vatively because of other morbid conditions not 
associated with the peptic ulcer, usually advanced 
malignant disease or senility. Three only survived 
(Table IIT). 
Table II1].— CASES TREATED CONSERVATIVELY WITH OTHER 
MorRBID CONDITIONS 


Duodenal Gastric Gastrojejunal 
Total Uleer Uleer Ulcer 
Number of cases 6 3 3 —_ 
Deaths 3 2 I _ 
Mortality per cent 50 66 33 oe 


In 1946 a trial was made of planned conservative 
treatment and we must admit that our experience 
was perhaps unfortunate (Table JV), particularly in 


Table IV.—PLANNED CONSERVATIVE TREATMENT 


Duodenal! Gastric Gastrojejunal 
Total Uleer Ulcer Ulcer 
Number of cases 12 10 2 _ 
Deaths 5 3 2 _ 
Mortality per cent 4! 30 100 _— 


view of the excellent results obtained by others 
(Hermon Taylor, 1951). We therefore abandoned 
the method. 

Simple Suture.—Two hundred and eight cases 
were treated by simple suture with a mortality of 
9°4 per cent and it will be seen (Table V) that the 
duodenal to gastric ulcer ratio was low (3:1) and 
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that whereas the mortality in duodenal ulcers was 
5°8 per cent, it was 21 per cent in gastric ulcers. 
There was no mortality in perforated stomal 
ulcers. 
Table V.— TREATMENT BY SIMPLE SUTURE 


Duodenal Gastric Gastrojejunal 
Total Ulcer Ulcer Ulcer 
Number of cases 208 155 47 6 
Deaths 19 9 10 —_ 
Mortality per cent 9°4 5°8 21 _ 


AGE INCIDENCE 
Table VI shows the age incidence in all cases and 
the gastric ulcer to duodenal ulcer ratio with each 
decade ; 30 per cent of patients were over 60 years 
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Perforations in the aged are increasing and 
present a difficult problem. Obviously, no hard- 
and-fast rules can be laid down, and we have treated 
each case on its merits with perhaps a bias towards 
simple suture. 

To summarize, we decided to carry out a gastrec- 
tomy in the following types of cases :— 

1. With perforated gastric ulcer, unless there 
was some contra-indication such as concomitant 
disease or advanced age. 

2. With perforated gastric ulcer over 40 years 
of age with a history of six months’ dyspepsia or more, 

3. With perforated duodenal ulcer under the age of 
40 with a history of at least twelve months’ dyspepsia. 


of age. We noted three facts from these figures. 4. With perforated duodenal ulcer having a 

a short history when the ulcer 
e VI.—AGE SIDENCE, ALL PERFORATIONS -- ; 

Table VI.—AGE INCIDENCE, ALL PERFORATIONS, 1946-52 at operation was obviously 

Ages 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80 a chronic one, 

ee a ba a6 39 ™ > . 7 : 5. With perforated gastric 

Mortality per cent — —_ —_ 9°3 14 26 60 80 carcinoma. 

Gastric ulcer: Duo- : wwfinerars a 

denal ulcer — 839 23 1:4 1:4 Br: 1°S Ee Se ng: 6. With perforations com- 


Firstly, that there was no mortality in 64 cases under 
the age of 40 years. Secondly, that from 40 years of 
age onwards the mortality steadily rose to 80 per 
cent in patients over 80 years of age. ‘Thirdly, that 
the ratio of gastric to duodenal ulcers rose with 
increasing age. 


PRIMARY GASTRECTOMY FOR 
PERFORATED PEPTIC ULCER 

In 1953, stimulated by Lowdon’s results, we 
decided to treat selected cases by primary resection. 
The selection was influenced primarily by our own 
experiences, but also by other publications, notably 
those of Gilmour (1953) and Stewart Heslop, 
Bullough, and Brim (1952). Gilmour showed 
conclusively that a fatal outcome after simple suture 
occurred only when the ulcer was chronic and in his 
cases there were no deaths in perforated acute 
ulcers. This has recently been further emphasized 
by Hermon Taylor and Warren (1956). We there- 
fore decided that acute ulcers should be treated by 
simple suture in all age-groups. From our experi- 
ence in the surgical treatment of gastroduodenal 
hamorrhage, however, we were not prepared entirely 
to accept the history as the only criterion of acuteness 
or chronicity of the ulcer, but were prepared, on 
laparotomy, to ignore a short history if it was obvious 
on inspection that the ulcer was a chronic one. 

From our own experience it seemed that simple 
suture should prove adequate under the age of 40, 
but here again, influenced by the fact that in treating 
haemorrhage by gastrectomy we had had no deaths 
under 40, we decided that a chronic ulcer in this 
group should also be treated by gastrectomy. It 
was obvious that some attempt had to be made to 
reduce the appalling mortality of perforated gastric 
ulcer and we decided to perform a gastrectomy in all 
such cases. 

Owing to the possible complexities of gastric 
resection in perforated stomal ulcers and in view of 
satisfactory results in the past we elected to continue 
with simple suture. For some years our policy has 
been to perform gastrectomy in all cases of con- 
comitant hemorrhage and perforation and we 
considered such a policy should be continued. 


bined with hemorrhage. 

All other cases, including perforated stomal ulcer, 
to be treated by simple suture. 

We are perhaps fortunate in this unit in being 
able to train registrars in gastric resection to a 
standard technique very quickly owing to the large 
number of patients with peptic ulcer admitted ; 
but to advocate gastric resection for perforation as 
a universal procedure might mean that in hospitals 
where experience of gastric surgery is limited the 
mortality would be higher. 

From January, 1953 to April, 1956, 137 patients 
with peptic ulcers have been admitted to the unit. 
Of these 114 were uncomplicated, and 14 were compli- 
cated, by which we mean that they were associated 
with hemorrhage, or the ulcers were anastomotic, 
whilst 9 patients were admitted moribund, 6 of 
whom died shortly after admission. The distri- 
bution of these ulcers is shown in Table VII. 


Table VIIJ,—PERFORATED PEPTIC ULCER 1953-56 


SERIES : MORTALITY AND DIAGNOSIS 
Duodenal Gastric Gastrojejunal 
Total Ulcer Ulcer Ulcer 
Number of cases 137 123 12 7 
Deaths 18 10 5 I 
Mortality per cent 13 x 41°6 14 


Table VIII.—MorRIBUND AND UNDIAGNOSED CASES 


Duodenal Gastric Gastrojejunal 
Total Ulcer Uleer Ulcer 
Number of cases 9 4 5 _ 
Deaths 6 3 3 —_ 
Per cent of total cases 7 35 41°6 _ 


It will be seen that there is a slight improvement 
in the total mortality compared with Table J, but the 
mortality of gastric ulcers has markedly increased. 
This may in part be explained by Table VIII, 
showing the distribution of the cases admitted 
moribund and it will be noted that 41 per cent of 
the perforated gastric ulcers were admitted moribund 
—perhaps an unusual experience. Three of the 
patients in this group were salvaged by conservative 
treatment or simple drainage. 


COMPARATIVE RESULTS OF TREATMENT 


Of the 114 uncomplicated cases, 62 were treated 
by gastrectomy and §2 by simple suture. 


The 
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distribution and mortality of these is shown in 
Tables IX-X1. 


Table 1X.—UNCOMPLICATED CASES TREATED SURGICALLY 


Duodenal Gastric 
Total Ulcer Ulcer 
Number of cases 114 108 6 
Deaths 9 7 2 
Mortality per cent 8-2 6°8 33°3 


Table X.— UNCOMPLICATED CASES TREATED BY PRIMARY 


GASTRECTOMY 
Duodenal Gastric 
Total Ulcer Ulcer 
Number of cases 62 58 4 
Deaths ! 2 I I 
Mortality per cent 3°4 2 25 


Table XI.—UNCOMPLICATED CASES TREATED BY SUTURE 


Duodenal Gastric 

Total Ulcer Ulcer 
Number of cases $2 50 2 
Deaths ; 6 I 
Mortality per cent 14 12 50 


It must at once be said that the high mortality 
in those treated by suture alone is due to the fact 
that all who died were so treated because age and 
infirmity contra-indicated the more severe operation 
of gastrectomy. Where simple suture was adopted 
because the ulcer was an acute one, there were no 
deaths. 

Whilst there is no very significant difference in 
the overall mortality figures of the two series (1946- 
§2 and 1953-6), and realizing that the patients 
who were treated by gastrectomy form a highly 
selective group, we feel that the results of primary 
gastric resection justify the method. There were 
only two deaths in this group and their case 
histories are as follows. 


CASE REPORTS 


Case 1.— Male, aged 69, certified G.P.I., with a known 
duodenal ulcer and admitted three hours after perforation. 
At operation (6 hours) an anterior and inferior ulcer with 
a marked degree of stenosis was treated by gastric resec- 
tion, a high antecolic valved Polya operation being per- 
formed. During the immediate post-operative period 
he developed ileus and diarrhoea. He was uncooperative 
and noisy and constantly interfered with his gastric 
aspiration tube and intravenous fluid needle. He col- 
lapsed and died on the fifth post-operative day, and the 
Coroner’s Pathologist reported the cause of death: 
“ Tleus due to peritonitis, due to perforated duodenal 
ulcer.” 

Case 2.—A female, aged 86, with a 6-month history of 
‘food sticking behind the mid-sternum’; this was 
combined with occasional ‘ coffee-ground’ vomits and 
dysphagia for solid food. Clinically, she was a frail old 
lady with a lax, generally tender, silent abdomen. Emer- 
gency laparotomy revealed a giant perforated and 
penetrating gastric ulcer, occupying practically the whole 
posterior wall of the upper two-thirds of the stomach. 
The only possible treatment seemed to be a partial 
gastrectomy and the Billroth technique was used. Post- 
operatively, she had increasing respiratory distress and 
died within twelve hours, the cause of death being 
pulmonary cedema and peritonitis. 


In contradistinction to the above, the following 
two cases we believe were saved because the ulcer 
was resected. 

Case 3.—Male, aged 64, admitted pulseless with no 
recordable blood-pressure and clinical peripheral circu- 
latory failure. He had a rheumatic mitral valvular lesion 
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and chronic bronchitis and emphysema. The perfora- 
tion had occurred twenty-four hours previously and the 
abdomen was distended. Resuscitation restored the 
blood-pressure to 60 mm. systolic but the diastolic pres- 
sure remained unrecordable. Our experience had been 
that similar cases treated previously both conservatively 
and by simple suture invariably died. It was therefore 
decided to perform a resection under local anesthesia. 
At laparotomy by one of us (A. M. D.) a massive duodenal 
ulcer, 7 cm. 4 cm., was found, completely encircling 
the duodenum and penetrating the pancreas, liver, and 
gall-bladder. A valved Moynihan gastrectomy was 
performed and the wound drained. It was noted that at 
the end of the operation the patient’s blood-pressure had 
risen to Over 110 mm. systolic, and the peripheral circula- 
tion was normal, and the pulse of good volume although 
rapid. He made a virtually uninterrupted and uncom- 
plicated recovery. 


Case 4.—Male, aged 30, taken ill 20 hours before 
admission with a very severe upper abdominal pain which 
passed off after a short time and returned 2 hours later, 
becoming more severe and spreading to both shoulders ; 
he had not passed urine for 12 hours. The patient was 
known to have had a duodenal ulcer since 1947, confirmed 
on two occasions by barium meal examination. On 
admission he was shocked and pulseless. Resuscitation, 
including a noradrenaline infusion, restored his blood- 
pressure sufficiently to enable a laparotomy to be per- 
formed when a I-in. perforation was found in a stenosing 
duodenal ulcer with 12 pints of turbid fluid in his 
peritoneal cavity. Resection was the only practical form 
of treatment and a valved antecolic Polya gastrectomy 
performed. The noradrenaline was continued through- 
out the operation and for 24 hours post-operatively. 
Subsequently, the wound became infected and disrupted. 
There was also desquamation of hands and feet as well as 
a deep calf vein thrombosis. Despite all these complica- 
tions the patient eventually recovered. 


METHOD OF TREATMENT 


Influence of Age.—A casual glance at Tables X 
and XJ would at once seem to justify gastric resection 
vis-a-vis simple suture, but an analysis of the ages 


Table XII.—AGE INCIDENCE 





Age Gastrectomy Suture 

20-30 2 6 

30-40 9 8 

40-50 21 x 

50-60 21 9O per cent 8 58 per cent 
60-70 6 7 

70-80 2 14 

80 90 I 10 per cent I 42 per cent 


in each group (Table XII) shows that the cases are 
not strictly comparable, as 90 per cent of those 
treated by gastrectomy were under 60 years of age 
and only 10 per cent over that age, whereas only 58 
per cent of those sutured were under 60 years of age 
and 42 per cent more than 60 years. In addition, 
whilst age in itself was not a contra-indication to 
gastrectomy, age and some other general disease 
usually was, so that the suture group contained many 
more unfit patients. 

The Importance of Early Diagnosis.—7 able 
XIII emphasizes once again the importance of early 


Table XIII.—MoORTALITY RELATED TO TIME SINCE 


PERFORATION 
Suture Mortality Resection Mortality 
per cent per cent 
Under 12 hours 41 7°3 (3) 59 8 (1) 
Over 12 hours II 36°3 (4) 3 33°3 (1) 
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treatment, and of §9 cases treated by gastrectomy 
within 12 hours of perforation, the incredibly low 
mortality figure of 1°8 per cent was achieved. 
Post-operative Complications.—We thought 
it important to analyse the post-operative complica- 
tions in the two groups and Zable X]V shows these. 


Table XIV. 


Complication 


POST-OPERATIVE COMPLICATIONS 


Simple Suture Castrectomy 
§2 patients) (62 patients) 
Wound infection 2 7 
Hamorrhage : reactionary 2 
secondary 
Urinary 
Cardiovascular 2 
Cerebral 1 
Residual abscess } 
Burst abdomen I 
Phiebitis I 
Chest: collapse 2 
embolism 
inflammatory I 1 
Obstruction : stomal 


others 
Blecding from ulcer 1 
Ileus I I 
Diarrhea I 
All wound infections subsided with simple 
measures and none required further surgery. “wo 


gastrectomy cases had post-operative hamorrhage, 
one from the suture line, which was successfully 
treated conservatively, the other from the splenic 


pedicle necessitating splenectomy at a_ second 
operation, with recovery. 
In the suture group there were 3 residual 


abscesses necessitating drainage and only one among 
the gastrectomies. This we feel is significant. 
Chest complications occurred in only 3 cases in each 
group. Post-operative bleeding from the ulcer in 
the suture group occurred 3 times and although this 
responded to conservative measures, it gave cause 
for considerable anxiety in all three and must be 
used as a cogent argument in favour of gastrectomy 
for a chronic ulcer. Diarrhoea in one gastrectomy 
patient cleared up with suitable treatment, but not 
without anxiety that he might be developing a 
fulminating enterocolitis. 


COMPLICATED PERFORATIONS 
There were 14 complicated cases (Jable XV); 
7 associated with hamorrhage were treated by 
gastrectomy and we have continued to find that the 
combination remains a very serious one. 


Table XV.—MoORTALITY IN COMPLICATED CASES 
Perforated duodenal ulcer hemorrhage 6 Deaths 1 
Pertorated gastric ulcer haemorrhage I Deaths 1 
Stomal ulcer 7 Deaths 1 


We are still of the opinion that resection is the 
safest procedure as simple suture is frequently 
associated with post-operative bleeding, often 
requiring further surgical intervention. One case 
in 7 with a perforated stomal ulcer died, and this 
was due to re-perforation of a very large ulcer. In 
the light of this we may in future consider primary 
gastrectomy where the stomal ulcer is very large, and 
where the perforation is difficult to repair without 
distortion of the anastomosis. 

During this 3-year period, § perforated gastric 
carcinomas were treated by emergency radical 
resection, with 4 deaths. Nevertheless, we still 
advocate this more severe procedure as if only 
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suture is performed widespread peritoneal metas. 
tases are usually found at the subsequent laparotomy, 
and even a palliative gastrectomy is then inadvisable. 

Finally, it may be relevant to note that of 189 
survivors following simple suture during the period 
of 1946-§2, §0 per cent required further surgical 
treatment of their ulcer. Of the 45 survivors of 
simple suture during the period 1953-6, §0 per 
cent have required further surgery. In none of the 
patients submitted to primary resection has further 
surgery been required. 


DISCUSSION 


Primary gastric resection has now been shown 
to have a place in the treatment of perforated peptic 
ulcer. ‘The exact part it should play must remain 
controversial as so many extrinsic factors are 
involved. ‘The most important is probably the 
availability of an experienced gastric surgeon. Our 
patients have been treated by experienced gastric 
surgeons (including registrars trained in the standard 
gastrectomy technique perfected by Mr. Norman 
‘Tanner in this unit), and we believe the figures show 
that the method has been justified. However, we 
consider that surgeons should undertake this method 
only in the light of their personal mortality of 
deliberate, as opposed to emergency, gastrectomy, 
The disadvantage of resection is the possibility of 
increased mortality and morbidity ; the advantages 
are many. ‘The patient is rid of his ulcer and no 
further operation is required in most cases; the 
dangers of post-operative hamatemesis and melazna 
from the ulcer are eliminated ; residual abscesses 
seem to be less frequent. Our ward sisters have 
constantly remarked upon the smoothness and 
rapidity of recovery in patients after resection as 
compared with the others. We believe that both 
methods should be used by careful selection. The 
acute ulcer should be sutured and, in an otherwise 
fit patient, a chronic ulcer should be resected. The 
aged and infirm are more likely to survive suture, 
although the mortality will remain high. 

The problem of high mortality of perforated 
gastric ulcer has not yet been solved to our satisfac- 
tion. ‘The numbers in this series are small, but our 
opinion is that even in the aged, primary resection 
should be continued until a statistically significant 
number of cases has been treated to allow us to 
compare the results of the two methods. Even the 
protagonists of the conservative method of treating 
perforated duodenal ulcers are unanimous in asserting 
that perforated gastric ulcers do better when treated 
surgically. 


We would like to acknowledge the collaboration 
of the surgeons who, in addition to ourselves, have 
taken part in this work, for we are essentially one 
team. They are Mr. Norman C. Tanner; Mr. 
Carey Smith ; Mr. O. E. Owen; Mr. R. R. Spencer ; 
Mr. D. Warren; and Mr. W. E. Bennett. 
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SERUM GLOBULIN FRACTIONS IN CHILDREN WITH 
ACUTE APPENDICITIS AND PERITONITIS 


By P. G. BEVAN 


LATE RESIDENT SURGICAL OFFICER* 


AND H. B. SALT 


CLINICAL BIOCHEMIST, THE CHILDREN’S HOSPITAL, BIRMINGHAM 


ALTHOUGH the serum protein changes that are 
brought about by disease are mostly non-specific, 
quantitative studies of protein patterns have proved 
valuable. Reviews of abundant earlier investiga- 
tions include an appraisal of the various abnormalities 
found in certain infection states, or arising as a result 
of injury (Stern and Reiner, 1946; Gutman, 1948 ; 
Marrack and Hoch, 1949; Fisher, 1953). Little 
information is yet available concerning the effects of 
surgical operation, while no planned studies have 
been reported dealing with dysproteinamia in infec- 
tions of the type involved in appendicitis and peri- 
tonitis. Following operative treatment, conditions 
of this kind appear to achieve quick recovery. 
Observations of abnormal serum protein patterns 
over a long period in a 10-year-old boy after appendi- 
cectomy led us to study more adequately the serum 
protein changes that follow acute appendicitis treated 
by surgical operation. 

The patient mentioned was admitted with general 
peritonitis due to appendicitis and _ perforation. 
Appendicectomy and drainage were carried out, but 
the patient remained severely ill for some days and 
paralytic ileus developed due to pelvic abscess. On 
the seventh post-operative day depleted serum 
albumin and elevated globulin concentrations were 
noted and the electrophoretic globulin pattern 
showed increases in the alpha,- and alpha,-fractions. 
These abnormalities persisted until the child was 
discharged in a satisfactory condition on the forty- 
fourth post-operative day. They continued through- 
out convalescence, and reverted to normal only after 
a lapse of more than 111 days. Confirmatory obser- 
vations were recorded in a number of subsequent 
cases of the same type. 

A study of the serum proteins was therefore 
undertaken in a consecutive series of patients with 
acute appendicitis and peritonitis, the blood samples 
being taken, whenever possible, immediately before 
or just after the operation and at intervals during 
the patient’s recovery and convalescence. As it was 
thought that the observed dysproteinamia might be 
a result not only of the severe inflammation but also 
of the stress caused by surgical operation, the investi- 


gation was designed to include control groups of 


patients so that the relative importance of these 
factors could be evaluated. 


MATERIAL 
In all, 154 serum samples from 60 patients were 
analysed (Table 1). The patients were unselected 
and were classified into five groups according to the 
following clinical definitions :— 
Group 1.—Cases of perforated appendicitis with 
peritonitis either localized or generalized. 








* Now Lecturer in Surgery, the Queen Elizabeth 
Hospital, Birmingham. 


Group 2.—Cases of acute appendicitis without 
gangrene, perforation, or peritonitis. 

Group 3.—Cases of chronic or recurrent appendi- 
citis or appendicular colic with no active inflam- 
mation. ° 

Group 4.—Cases of acute pyogenic inflammatory 
disease, not subjected to any operation. 

This group comprised one acute streptococcal 
tonsillitis and pneumonia, one acute streptococcal 
upper respiratory tract infection, one staphylococcal 
inguinal adenitis, one appendix inflammatory mass 
that remitted (confirmed later as appendicular in 
origin by subsequent interval appendicectomy), and 
one acute appendicitis in a poor-risk 3-year-old child 
with fibrocystic disease of the pancreas, whose 
appendicitis subsided without operation. 

Group 5.—Cases of non-inflammatory conditions 
needing abdominal operations of similar severity to 
appendicectomy, viz., inguinal, umbilical, or epi- 
gastric herniz. 

In the whole series there was no mortality. 


Table 1. —GROUPING AND DESCRIPTION GF THE 60 PATIENTS 





























STUDIED 
pay NUMBER | NUMBER 
GROUP CLINICAL DESCRIPTION og . OF OF 
i PATIENTS | SERA 
1 Perforated appendicitis with 2-10 20 64 
peritonitis 
2 Acute appendicitis without 4-12 14 30 
peritonius 
3 Chronic or recurrent appen- 6-14 11 27 
dicitis with no active in- 
flammation 
4 Acute inflammatory (pyo- 3-11 6 17 
genic) conditions not sub- 
jected to operation 
5 Abdominal operations for 1}-10 9 16 
non-inflammatory condi- 
tions 
Total | 60 | 154 





Clinical and Pathological Data.— 

Surgery.—Operation was carried out on all the 
patients except those in Group 4, and all the opera- 
tions were performed by one of us (P.G.B.). In 
every case of appendicectomy, a MacBurney muscle- 
splitting incision was made. The peritoneal cavity 
was drained whenever the appendix had perforated 
(Group 1), but never otherwise (Groups 2 and 3). 
Streptomycin was instilled into the peritoneal cavity 
before closing in all the cases of Group I. 

Antibiotics. —Every child with perforated appendi- 
citis (Group 1) received a course of systemic peni- 
cillin and streptomycin for at least 5 days. Cases 
in Groups 2 and 3 received antibiotics only when 
other causes of inflammation such as acute tonsillitis 
or pulmonary infection were present either before 
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or after operation. All the cases in Group 4 and 
none in Group § received antibiotics. 

Pathology.—All appendices removed were sent 
for histological examination. Specimens from the 
cases in Group 1 showed macroscopic gangrene, 
ulceration, or perforation. Histological examination 
of specimens from Group 2 showed ulceration of the 
mucosa, cellular infiltration of the wall, and sero- 
fibrinous reaction of the serous coat. In the speci- 
mens of Group 3, the microscopic appearance was 
usually that of lymphoid hyperplasia or chronic 
inflammatory cell infiltration. 

Bacteriology.—Swabs from the peritoneal cavity 
or from the lumen of the appendix were sent for 
bacteriological examination whenever pus or exudate 
was present. The predominant organism isolated 
was uniformly E. coli, often associated with non- 
hemolytic streptococci, and in one case with pneumo- 
cocci. 

Transfusions.—No patient included in this survey 
needed blood transfusion. Intravenous fluids were 
needed in 3 cases only and for periods up to 48 hours 
only. Subcutaneous fluid was given for short periods 
in a few other cases. Having regard to the periods 
of time covered by the serial studies of the serum 
proteins in these patients, and the surprisingly rare 
alterations in serum total protein concentration, it is 
felt that the serum protein values were not seriously 
affected by dilution due to transfusion in any of the 
cases. 

Proteinuria.—The case records of urine testing 
showed that definite proteinuria occurred in one case 
only ; this was the patient with appendix abscess 
(Group 4) who developed albuminuria during the 
first week after admission. A few of the patients in 
Group I showed a trace of albumin at the initial 
pre-operative test only, and none in the other groups 
showed any albuminuria. 

Diet.—All the children received an approximately 
similar diet. They were all encouraged to eat as 
soon as possible after operation and most were taking 
solid food within 48 hours. Likewise, in all other 
respects, the conditions underlying the investigation 
were kept as constant as possible for all the patients. 


METHODS 


Samples of blood-serum for protein analysis were 
obtained initially from each patient in the acute 
phase, i.e., on the day of operation or on the following 
day ; and in most cases serially at intervals there- 
after during the time that the children were in 
hospital. After discharge, further samples were 
obtained from those who had shown marked or 
persistent abnormalities of the serum proteins. 
These patients were supervised in a follow-up clinic 
at intervals until the serum protein patterns became 
normal, the longest period of observation being 
188 post-operative days. 

For the patients of Group 4 on whom no opera- 
tion was performed, the intervals were reckoned from 
the day of admission, or if already in hospital, from 
the onset of symptoms, and the intervals were chosen 
to represent different stages of the inflammatory 
disease. 

Serum total protein and the albumin fraction 
were estimated absorptiometrically by the biuret 
method of Wolfson, Cohn, Calvary, and Ichiba 
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+ No operation performed. 


(1948) except that only 1-5 per cent Rochelle salt 
was included in the biuret reagent (Salt, 1953). 
The albumin fraction was obtained by precipitating 
the total globulins with 28 per cent sodium sulphite 
(Wolfson and others, 1948), and the serum total 
globulin was computed by difference. 

The electrophoretic separations of serum albumin 
and of the glowulin into four fractions were done on 
Whatman No. 100 paper in a horizontal apparatus 
resembling that of Grassmann, Hannig, and Knedel 
(1951), using 0:06 M barbital buffer at pH 8-6, and 
current conditions of 120 v. for 16 hours. Subse- 
quent drying of the paper strips and staining of the 
proteins with bromophenol blue were done by the 
procedure of Kunkel and Tiselius (1951). Because 
of unavoidable disparities in the uptake of bromo- 
phenol blue by albumin and by globulin, values for 
those serum protein fractions were determined by 
the biuret reaction. The globulin moiety was then 
partitioned into four sub-fractions in proportion to 
the amounts of bromophenol blue bound respectively 
by the four electrophoretically separated globulin 
components. This final stage in the quantitative 
estimation of alpha,-globulin, alpha,-globulin, beta- 
globulin, and gamma-globulin was completed by 
cutting each stained paper strip transversely into the 
respective parts containing those proteins, together 
with a protein-free segment to serve asa blank. The 
bound dye was then eluted from every segment into 10 
ml. 0-01 N sodium hydroxide during a period of exactly 
30 minutes, and the concentrations of dye determined 
in terms of net extinction (optical density) values. 


RESULTS 


The concentrations of the serum proteins and of 
the globulin fractions in the 154 sera were compared 
with normal values and all abnormalities were noted, 
deviations from the normal being recorded as (+) 
or (—) only when the values exceeded or fell below 
the usual ranges of normal (as shown in Table III). 

In Table II the frequency of incidence of the 
various protein patterns is shown in three post- 
operative periods for each of the five groups of 
patients, the periods representing the acute phase 
(days o and 1), a further period arbitrarily deter- 
mined at 20 days, and a final period beyond this up 
to the maximum in each group. Where two or 
more serum samples from a patient were analysed in 
any period, their mean value was appraised in assess- 
ing the protein pattern. 

It is evident from Table IJ that abnormalities of 
the serum proteins comprised most frequently an 
elevation in alpha,-globulin, often accompanied by 
an elevation of alpha,-globulin and/or a depletion in 
albumin. Occasionally an elevation in beta-globulin 
was found, whereas gamma-globulin was but seldom 
elevated and was occasionally depleted. The differ- 
ence in severity of illness in the several groups of 
patients is also seen to be delineated by the numerical 
frequency and persistence of abnormal serum protein 
patterns. 

Table III shows the ranges of values found for 
the serum proteins and globulin fractions, together 
with the mean values, for each of the five groups of 
patients, the periods being divided (except for 
Group 4 wherein no operation was performed) into 
(1) the acute clinical phase (days o and 1), and 
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(2) the subsequent post-operative period throughout 
which abnormal serum protein patterns still per- 
sisted. The remaining analytical values from 23 
final specimens, some available from every group of 
patients, were then compiled and entered as ‘ after 
recovery to normal ’, since they fell within the usual 
normal ranges (also given in T7able III) and signify 
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series, standard deviations and the statistics t and P 
(Fisher, 1941) were calculated for each protein 
fraction for selected paired series. 

For statistical purposes, revised means were used 
for each group in the post-operative phase, derived 
solely from analyses of the latest sera (one from each 
patient), found to be abnormal in protein pattern, 


Table I1V.—MEAN VALUES FOR SERUM GLOBULIN FRACTIONS IN GROUPS OF PATIENTS AND STATISTICAL TESTS FOR 
SIGNIFICANT DIFFERENCES BETWEEN THE MEANS 





























MEAN CONCENTRATIONS (g./100 ml. serum) GLOBULIN FRACTIONS, AND 
Serum STATISTICAL EVALUATIONS OF THE DIFFERENCES BETWEEN THE MEANS* 
(LOBULIN STATISTIC _enen - eee LT 
FRACTION Recovery . . . . “covery 
"  peciee Group ta Group 2a Group 3a Group §a mee 
‘ « Q - ‘ ® Q . “ x ) ‘ = ANNO ais 
(19 patients) (14 patients) (8 patients) (8 patients (7 patients) (19 patients) 
Alpha,- 0°29 0°§3 0°33 0°29 0°33 0°29 
t 6°82 3°70 
P o'o! ool 
Alpha,- O'86 1°40 Ils o'84 rent o-86 
t 14°75 2°57 2°30 2‘12 719 
P ool 0°02 0°04 0°05 ool 
Beta- o-8I o'78 0°73 0°72 0°93 oi 
t 2°13 2°07 
P 00S 0-05 
(G;samma- 1°05 o’'84 1°07 o'97 1°04 10S 
t 2:2 
P oo 
Group 4 Group 1b Group 2b Group 3b Group sb Seay 
(6 patients) (19 patients) (1 atients) (9 patients 6 patients) . nse 
patic OF 2p s 9 patient (6 patients (19 patients 
Alpha,- 0°46 O35 0°33 0°33 0°28 0°29 
t 2°03 
P o'0s ; 
Alpha,- 1°35 1°28 1°30 1:22 110 o-86 
t 4°43 
P [oze) 
Beta- o-88 o-98 o-89 o-84 1°00 os1 
t 2°34 
P 0°03 
Gamma- 1°38 1°18 Irs 1°24 1°02 1°05 
t 
P 











* Values for t and P are entered only where P is 0°0§ or less, thereby indicating a significant difference between the adjacent paired 


means. 


the known recovery of 19 of the patients in respect 
of their serum protein patterns. 

A study of the ranges recorded in Table III 
revealed a tendency for serum total globulin con- 
centrations often to be elevated, but as this abnor- 
mality was frequently offset by depletions in serum 
albumin, the total protein concentrations were rarely 
outside the normal limits. 

The mean albumin for Group 4 appeared to be 
somewhat low, and the means for globulin for 
Group 1 and Group 4 slightly elevated. More 
notable abnormalities were found in the globulin 
fractions which showed elevated values for alpha,- 
globulin in Group ta and Group 4, and elevated 
values for alpha,-globulin in all groups and clinical 
phases, except in the immediate operative phase of 
Group 3, and continuing until the serum protein 
patterns reverted as a whole to within the normal 
limits. 

In order to establish that there were significant 
deviations from normality and further to test for 
significant differences between the means of adjacent 


All adjacent pairs were tested statistically. 


Selections for pairing were based on such comparisons 
as were judged to be statistically informative. 

The results for the globulin fractions are shown 
in Table IV, together with the statistics t and P, 
wherever significant differences were demonstrable, 
all insignificant values of t and P being omittec for 
clarity. The data for total protein, albumin, and 
total globulin are likewise omitted from Table IV 
because no statistically significant differences in 
respect of those serum protein values could be 
demonstrated. 

It is evident from the results that serum alpha,- 
globulin was increased in patients (Group 1a) in the 
acute stage of appendicitis with peritonitis, though 
this change cannot be regarded as specific, for a 
similar tendency was found in the patients (Group 4) 
with severe infections of other kinds. The elevated 
values for alpha,-globulin in Group 1a quickly 


reverted to normal when these patients were treated 
(Group Ib), whereas in Group 4 the few observa- 
tions that were made revealed a slower tendency to 
revert to normal during treatment. 


_ 


~ 





El 
were 
levels 
slowl: 
patier 
patier 
with 
conce 
were, 
ally 1 
with 
of sp 
tion | 
abou! 
in th 
This 
oper: 
conc! 
eleva 
incre 
Grot 
mask 
mor¢ 
in th 
was 
wou. 
Post 
elev: 
sign 
post 
simi 
patit 
peri 

] 
nort 
tenc 
mea 
find 
glot 
con) 
incl 
and 


imp 
exci 
dep 
par 
eve 
eley 


ma’ 
her 
gra 
fro 
bei 








dp 
tein 


ised 
ved 
‘ach 
orn, 


FOR 


ns 
vn 


le, 
or 
nd 
'V 





— 





SERUM GLOBULINS 


Elevated concentrations of serum alpha,-globulin 
were a frequent finding in all groups; the highest 
levels occurred in Group Ia and these declined only 
slowly towards the normal during recovery of the 
patients. The behaviour of alpha,-globulin in 
patients of Group 2 was similar, though in agreement 
with the less severe clinical condition the initial 
concentrations were less markedly elevated; they 
were, however, significantly higher than the essenti- 
ally normal levels found in the patients of Group 3 
with chronic non-inflammatory appendicitis. It is 
of special interest to note that the mean concentra- 
tion for alpha,-globulin in Group 3a increased from 
about the normal level to a definitely elevated value 
in the subsequent post-operative phase (Group 3b). 
This effect is ascribed to the stress of the surgical 
operation itself. Some supporting evidence for this 
conclusion may be seen in Group 2 wherein the 
elevated mean alpha,-globulin became still further 
increased post-operatively. The apparent failure of 
Group 1 to manifest a similar effect seems due to a 
masking of the influence of operational stress by the 
more overwhelming nature of the initial infection 
in the patients with perforation and peritonitis. It 
was hoped that any influence of the operation alone 
would be revealed by the results from Group 5. 
Post-operatively these hernia patients showed an 
elevated mean value for alpha,-globulin, not differing 
significantly from the elevated means in the other 
post-operative groups ; but somewhat surprisingly a 
similar elevated mean level was found for the Group § 
patients even in the initial or immediate operative 
period. 

No significant changes of beta-globulin from the 
normal were noted in any of the groups except for a 
tendency, of slight significance, towards elevated 
mean values in Groups saand 5b. These unexpected 
findings in Group § in respect of both alpha,- 
globulin and beta-globulin probably deserve further 
confirmation and investigation, but the patients were 
included in the present work only as a control group 
and further studies have not been made. 

The serum gamma-globulin levels showed an 
impressive lack of abnormality in all of the groups, 
except for a tendency, of slight significance, towards 
depleted concentrations in Group ta. It was 
particularly noteworthy that very few of the patients, 
even when recovering from infection, ever showed 
elevated gamma-globulin levels in their sera. 

A general view of the serum protein changes that 
may be expected in patients of the types studied 
here is given by Fig. 337, in which are shown 
graphically the results obtained from § patients, one 
from each of the clinical groups, and selected as 
being typical. 


DISCUSSION 


Margulis, Wiseman, Moyer, and Pratt (1953) 
studied the effects of surgery on plasma electro- 
phoretic patterns using the moving-boundary method. 
Their data revealed a tendency for the serum albumin 
to decrease, for the alpha,-globulin and alpha,- 
globulin to increase, and for the beta-globulin and 
gamma-globulin to remain relatively unaffected ; all 
as the immediate result of severe surgical stress. 
These changes were of greater magnitude than those 
produced by minor surgical stress. 
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Similar results were obtained by Birch and Jepson 
(1956) in an investigation of plasma protein patterns 
by paper electrophoresis, and their evidence indi- 
cated that the response to surgery varied according 
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FIG. 337.—Diagrammatic representation of variations in 
the serum proteins observed at intervals in typical cases, one 
selected from each of the five clinical groups. A deficiency 
of any fraction below the minimum normal value is shown in 
black below the abscisse ; an increase of any fraction above the 
maximum normal value is shown in black at the upper portions 
of the appropriate columns. 


Case M. N.—Boy, aged 5, symptoms 24 hours, initial 
temperature 103° F., perforated appendicitis and peritonitis. 
operated. Given systemic penicillin and streptomycin. Dis- 
charged ‘ fit’ on 13th post-operative day. 


Case M. D.—Boy, aged 11, symptoms 7 days, initial temper- 
ature 100° F., acute obstructive appendicitis, operated. Given 
penicillin and streptomycin. Discharged on 14th post-opera- 
tive day. 


Case M. J.—Girl, aged 
adherent appendix operated. 
day. 


Case J. G.—Boy, aged 11, pain for 13 days due to inflam- 
matory mass in right iliac fossa. Given penicillin and strepto- 
mycin ; not operated. Discharged after 21 days. Re-admitted 
later (subsequent to results shown above) for appendicectomy 
which confirmed diagnosis of original appendix abscess. 


II, recurrent pain for 2 years, 
Discharged on 12th post-operative 


Case R. B.—Boy, aged 3, herniotomy performed for right 
indirect inguinal hernia. Discharged on 9th post-operative day. 


to the site of the operation, in addition to the extent 
of the trauma. 

Hoch-Ligeti, Irvine, and Sprinkle (1953) studied 
serum samples from surgical patients, using the 
method of micro-electrophoresis on absorbent paper. 
Their conclusions, drawn from data for patients 
undergoing major surgery, were likewise essentially 
similar to those noted above. These authors point 
out that in evaluating the changes in the serum 
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protein patterns following surgical operations, it 
should be remembered that the pre-operative levels 
of the protein fractions have probably already devi- 
ated from the normal as a result of organic disease 
and that these deviations are in the same directions as 
those further caused by the surgical procedure itself. 

In the work presently described, the changes 
found in the serum protein patterns in children with 
appendicitis were of greatest magnitude in the sub- 
jects of Group 1. Obviously this must be corre- 
lated with the clinical manifestations. It is com- 
monly acknowledged that acute appendicitis in 
children differs from the analogous condition in 
adults in its far more rapid course of development, 
and in its greater incidence of perforations. 
Hindmarsh (1954) found that 63 out of 118 children 
with acute appendicitis already had perforations 
when admitted to hospital. The patients with per- 
forated appendicitis in our series were all seriously 
ill when first seen and took longer to recover clinically 
than did those with acute non-perforated appendi- 
citis or with chronic appendicitis. This distinction 
is reflected in the length of stay of the patients in 
hospital. In Bevan’s series of cases of acute appendi- 
citis (Bevan, 1956) which included all the cases in 
this present series, the average stay in hospital was, 
for perforated appendicitis, 25 days; for acute 
appendicitis without perforation, 11 days. 

In a 6-months’ follow-up of most of the severe 
cases after operation there was frequent evidence 
that the children remained ‘ below par’ for some 
time, though all were considered ultimately to be 
completely well. 

During convalescence it was particularly noted 
how widely variable among the different patients 
was the length of time needed for restoration of 
normal serum protein patterns. In some patients, 
irrespective of clinical grouping, a quick recovery 
within a week or two was evident, whereas in others 
a prolonged period of dysproteinemia was the out- 
standing feature. Serum abnormalities persisting 
for a period of three months or more were charac- 
teristic in 6 patients out of the 20 in Group I, in 
3 out of the 14 in Group 2, and in 2 out of the II in 
Group 3. The biochemical mechanisms that lead 
to such prolonged dysproteinemia remain obscure. 

Changes in the serum gamma-globulin fraction 
were surprisingly rare. In some patients of Group I 
in the acute stage there was an inclination for gamma- 
globulin to be low, perhaps implying a poor initial 
equipment of antibody globulins and constituting a 
factor of aetiological significance. The observation 
that increases in gamma-globulin did not develop 
during the subsequent recovery phase suggests a 
failure to produce antibodies to the infection. If 
such were so, it may be ascribable to prompt destruc- 
tion of the infecting agents by antibiotic therapy and 
a minimizing of the antigenic stimulus. 

It is concluded that detailed serum protein 
analysis can provide a measure of individual patients’ 
reactions to the acute severe inflammation and 
surgical operation. It may also form a means of 
objective assessment of the patient’s subsequent 
progress. The restoration of normal serum protein 
patterns appears to be a logical criterion of recovery, 
in which case a more prolonged convalescence than 
is Customary may be demanded in certain cases. 


JOURNAL OF 


SURGERY 


SUMMARY 


The concentrations of serum albumin and of the 
electrophoretically separated globulin fractions were 
studied serially in five groups of patients, all children, 
Group I comprised 20 patients with appendicitis ang 
peritonitis ; Group 2, 14 patients with acute appendi- 
citis ; and Group 3, II patients with chronic non- 
inflammatory appendicitis ; all these were operated 
on surgically. Group 4 included 6 patients with 
various acute inflammatory conditions not subjected 
to operation, and Group 5, 9 patients who were 
operated on for non-inflammatory conditions ; these 
were control groups. 

Characteristically, the most severely ill patients 
(Group 1) showed an enhancement of alpha,- 
globulin ; this occurred to a lesser degree in the 
patients of Group 2; and was absent or minimal in 
Group 3. The stress of surgical operation affected 
the serum protein patterns in a manner similar to 
that already produced by acute infection. There 
was but little variation in the serum beta-globulin 
fraction; and gamma-globulin remained usually 
unaffected. 

The abnormal serum protein patterns observed 
in the acute stage of the infections often persisted 
throughout long periods of convalescence. Wide 
variations in the degree and duration of dysprotein- 
wmia, even among patients classified in the same 
group, suggest that detailed serum protein analysis 
is of value as an objective measure of individual 
patients’ progress. 


We gratefully acknowledge the co-operation of 
members of the consultant staff under whose care 
the patients were admitted, and duly appreciate the 
keen interest taken in this work by Mr. A. Gourevitch. 
We also record our thanks to Dr. H. Baar and Dr. 
K. B. Rogers for the histological and bacteriological 
reports, to Dr. J. A. W. Waterhouse for statistical 
help, and to Miss J. Holford and Mr. B. Rudd for 
technical assistance. 
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THE INHIBITORY ACTION OF A LOCALLY APPLIED ANTIHISTAMINE 
ON THE ANTRAL PHASE OF GASTRIC SECRETION IN DOGS 


By A. W. KAY anp A. P. M. FORREST 


FROM THE UNIVERSITY DEPARTMENT OF SURGERY, WESTERN INFIRMARY, GLASGOW 


IN previous papers (Kay and Forrest, 1956 a, b) we 
have shown that in Heidenhain-pouch dogs the acid 
secretory response induced by histamine or by para- 
sympathomimetic stimulation (repeated injection of 
methyl 


carbaminoyl- choline chloride) can be 








Fic. 338.—Vagally innervated pouch of pyloric antrum 
with Heidenhain pouch. 


prevented by irrigating the pouch with an anti- 
histamine (promethazine). 

In the present experiments we have determined 
the effect of locally applied promethazine on the 
secretion of acid evoked from Heidenhain pouches 
by stimulation of the antral phase of gastric secretion. 


METHOD OF STUDY 


Three dogs were prepared, each with two pouches 
of the stomach—a Heidenhain pouch formed from 
the body and an innervated pouch of the pyloric 
antrum. (Fig. 338.) 

Irrigation of the antral pouch with a solution of 
liver homogenate brings about the antral phase of 
gastric secretion and provokes the secretion of acid 
juice from the Heidenhain pouch. The liver 
solution was prepared by homogenizing 200 g. of 
minced calf liver in 1 litre of water, as described by 
Woodward, Lyon, Landor, and Dragstedt (1954). 
The pH of the solution was adjusted to 63. To 
ensure that identical extracts were used throughout, 
a whole calf liver was minced, mixed, and stored in 
200-g. aliquots in a deep freeze. The method of 
irrigation of the pouch was as previously described, 
using a tube and funnel attached to the cannula 
draining the pouch. (Kay and Forrest, 1956 a.) 

In three control tests in each dog the antral 
pouch was irrigated with liver extract for a period of 
24 hours. During this time, and for 30 minutes 
after the irrigation was discontinued, gastric juice 


from the Heidenhain pouch was collected at 15- 
minute intervals, its volume measured in milli- 
litres, and the concentration of free acid determined 
by titration with decinormal NaOH, using Topfer’s 
solution (p-dimethylaminoazobenzene) as indicator. 
From these values the 15-minute outputs of hydro- 
chloric acid in milliequivalents were calculated. 

In each dog three further tests were performed 
to ascertain the effect of locally applied promethazine 
on this secretory response. In these tests the 
Heidenhain pouch was irrigated with a solution of 
promethazine hydrochloride (6 mg. per ml. in o-9 
per cent saline) for 30 minutes. The pouch was 
then allowed to drain for 15 minutes before stimula- 
tion of the antrum with liver extract was commenced. 


RESULTS 


With the exception of one test in one of the dogs, 
in which only a trace of acid was produced, the local 
application of promethazine hydrochloride to the 
mucosa of the separated pouch entirely abolished 
secretion of acid in response to antral stimulation 
(Table I and Fig. 339). 

During irrigation of the antral pouch the dogs 
vomited frequently. The vomitus, at first bilious, 


Table I.—TwHe EFrect OF LOCALLY APPLIED 
PROMETHAZINE ON THE ACID OUTPUT FROM HEIDENHAIN 
POUCHES IN RESPONSE TO ANTRAL IRRIGATION WITH 

LIVER HOMOGENATE 





MEAN OuTPUT OF HCl FROM HEIDENHAIN POUCHES 
IN 3 DOGS DURING STIMULATION OF ANTRUM WITH 
LIVER HOMOGENATE 
(mEq. per 3-hour period) 

Doc 





With previous Irrigation 
of Heidenhain Pouch with 
Promethazine (6 mg./ml.) 


Without previous Irrigation 
of Heidenhain Pouch 








A 1°O16 0°005 
B o-og!I 0-000 
Cc 0°440 0°000 











Each result represents the mean of 3 tests. 


became strongly acid as the antral stimulation 
continued. The application of the antihistamine to 
the separated pouch, while abolishing its acid 
response, did not alter the acidity of the juice 
vomited from the main stomach. 


DISCUSSION 


It has been confirmed that in dogs irrigation of 
an innervated antral pouch with a solution of liver 
homogenate provides a reliable method of provoking 
acid secretion from a separated pouch of the body 
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of the stomach. This acid response is presumably 
due to release of the antral hormone (‘ gastrin ’) 
from the pyloric mucous membrane. Our results 


conclusively demonstrate that this secretory stimulus 
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Fic. 339.—The effect of locally applied promethazine on 
the secretion of acid from a Heidenhain pouch in response to 
irrigation of the pyloric antrum with a solution of homogenized 
liver. (Mean values of 3 tests with promethazine and 3 control 
tests in one dog.) 
can be annulled if the Heidenhain pouch is first 
irrigated with a solution of promethazine. If, as 
we have suggested, locally applied promethazine 
inhibits acid gastric secretion by antagonizing 
histamine (Kay and Forrest, 1956 a), it follows either 
that the antral hormone is histamine or that it exerts 
its effect by histamine release. 

Good evidence that gastrin is not histamine has 
been provided by Komarov (1938), who prepared a 
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histamine-free extract of the antral mucosa which, 
on intravenous injection, stimulated acid Secretion. 
Furthermore, the gastric phase of secretion is yp- 
accompanied either by any systemic effects of 
histamine release or by a rise in the excretion of free 
histamine in the urine (Code and Irvine, 1956), 

Our results, therefore, add support to the hypo- 
thesis that gastrin provokes parietal-cell secretion 
not by a direct action on the cells but through the 
mediation of histamine. 

The observation that the dogs vomited highly 
acid gastric juice at a time when the promethazine- 
treated Heidenhain pouches were secreting anacid 
juice confirms the belief that the antihistamines do 
not inhibit parietal-cell activity after absorption into 
the circulation, but only when applied locally to the 
gastric mucosa. 

SUMMARY 

Three dogs were prepared with two pouches of 
the stomach—an innervated pouch of the pyloric 
antrum and a denervated pouch of the body of the 
stomach. Irrigation of the antral pouch with a 
solution of liver homogenate produced a secretory 
response in the Heidenhain pouch, which was 
abolished by the local application of promethazine 
hydrochloride to the secreting mucosa. 

It is concluded that the antral phase of acid 
gastric secretion is mediated through release of 
histamine at parietal-cell level. 
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NOTES OF RARE OR OBSCURE CASES 





GIANT HEMANGIOMA OF RECTUM 


By W. McCAUSLAND SCOTT 


CONSULTANT SURGEON DONCASTER ROYAL 


N. E. BRAND 


REGISTRAR, DONCASTER ROYAL 


AND 
SURGICAL 


IN view of the infrequent reports to be found in the 
literature concerning hemangioma of the rectum, 
it is thought that the following case may be of interest. 


CASE REPORT 


The patient, a male aged 39 years, first presented him- 
self in the Out-patient Department on April 28, 1955, 
complaining of intermittent bleeding from the rectum 
and some pain on defecation. He had previously under- 
gone hemorrhoidectomy in 1943, and in the past three 


INFIRMARY 
INFIRMARY 


months the bleeding had become more persistent and 
more severe. 

On EXAMINATION.—He was pale but otherwise fit, 
and abdominal examination showed no abnormality. 
External examination of the anus showed no abnormality, 
and rectal examination showed the anal sphincter to be 
mildly stenosed, but no other abnormal palpable defects 
were found and no abnormal pulsation was felt. 

On sigmoidoscopic examination the mucosa of the 
lower rectum showed a generalized cyanotic background. 
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FIG. 340.—Barium enema showing filling defects in the rectum 
and sigmoid coion. 








The normal mucosa pattern was lost, the surface appeared 
granular, and tended to bleed easily when traumatized by 
the sigmoidoscope. No abnormal pulsation or capillary 
angiomata was noted. 

A diagnosis of granular proctitis was made. 

Shortly after his visit to Out-patients the patient had 
an attack of rather severe rectal bleeding. He was 
admitted to hospital and 2 pints of blood were trans- 
fused. His hemoglobin was 63 per cent = 9°33 g. per cent. 
The bleeding ceased and the patient was discharged home. 

He was seen later in the Out-patient Department and 
had only had two very slight shows of blood per anum. 

Two months later he again attended having had a 
severe hemorrhage which had stopped. 

A barium enema examination was performed to see 
the state of his colon and to exclude a carcinoma. It 
gave the following findings: ‘‘ The barium passed back 
to the cecum without any difficulty. The pelvic colon 
was somewhat redundant and dilated and showed a filling 
defect which appeared to be more or less permanent. 
The rectum also showed these curious filling defects 
which were smooth in outline and. suggest extrinsic 
pressure or the presence of some extraluminal masses.” 
(Fig. 340.) 

The radiologist’s opinion was that these filling defects 
were due to some form of spasm and that there was a 
coltis present. 

in the opinion of the authors carcinoma could not be 
excluded. A second surgical opinion on the radiographs 
was obtained and carcinoma was again raised as a distinct 
possibility. 

The patient was therefore again admitted to hospital 
in August, 1955, for exploratory laparotomy. 

AT OPERATION.—The rectum and part of the sigmoid 
loop showed gross hemangiomatous disorder, tailing off 
to a single small venous channel at the upper end. At 
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Fic. 341.—A, External surface of excised segment of rectum and sigmoid colon showing extent of the lesion and 
its abrupt finish. B, The mucosal surface of excised rectum showing cavernous hemangiomatous appearance. 
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the lower end the venous spaces continued below the 
peritoneal reflection and were in places a centimetre or 
more in diameter. Because of the extent and grossness 
of the lesion it was thought that the only means of absolute 
cure was an abdominoperineal excision of the rectum and 
sigmoid colon. (Fig. 341.) 

The excision was carried out by the combined 
procedure, considerable technical difficulties being 
experienced by the abdominal operator because of the 





F1G. 342.—Photomicrographs, showing A, ( > 
wall and perirectal fat tissue; C, ( 


extreme vascularity, especially in the deep pelvic part of 
the dissection. 

Post-operative recovery was uneventful. 

PATHOLOGY.—The report on the specimen was as 
follows (Fig. 342): ‘* Macroscopically the specimen 
consists of sigmoid colon, rectum, and anus with sur- 
rounding perirectal fat tissue. A hamangiomatous 
structure extends from just above the anus into the 
sigmoid colon where it shows a sharp demarcation line. The 
hamangioma extends deeply into the perirectal fat tissue.”’ 

Histology.—** A hemangioma of the rectum involving 
all coats of the viscus and extending into the perirectal 
fat tissue.” 

When last seen on Feb. 7, 1957, the colostomy was 
working satisfactorily, the perineum was firmly healed, 
and the patient was fit and well and working. 

Subsequent to operation, further questioning of the 
patient’s relatives disclosed that he had first been admitted 
to a hospital at the age of eleven months because of rectal 
bleeding, and at odd times during childhood and adoles- 
cence there had been recurrence of bleeding. 


COMMENT 


Bensaude and Bensaude (1932) have collected 
14 cases of hemangioma of the rectum, and a case 
similar to the one now presented was described by 
Gabriel (1948). 

The interpretation of the barium enema examina- 
tion was difficult owing to the fact that pre-operatively 
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the condition was not recognized. The filling defects 
described in the radiograph were due to the 
large vessels of the hamangioma in the wall of the 
bowel. 

The usual treatment described is the formation 
of a left iliac colostomy and ligature of the inferior 
mesenteric artery close to the level of the aortic 
bifurcation. There was no pulsation in the vessels 


. 


4) hemangioma of rectal 


«2°5) as B 


of the bowel wall and compression of the inferior 
mesenteric artery did not relieve the congestion, the 
main supply appearing to come from the middle 
hemorrhoidal blood-supply. In view of this and 
of the size of the lesion it was decided that excision 
was the only satisfactory treatment. 

In previous cases reported where the hemangio- 
matous malformation has not extended into the sig- 
moid loop, ligature of the inferior mesenteric artery 
has produced a cure, but symptoms may continue 
for a considerable time after this procedure. This 
is well illustrated by the patient reported by Gabriel 
in whom symptoms were present intermittently for 
eight years. 

If the long history from babyhood had been 
elicited the condition might have been thought of 
and diagnosed, but the sigmoidoscopic findings 
seemed typical of a granular proctitis and it was 
thought that it also affected the colon, with perhaps 
a carcinoma superimposed. 
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OF THE THYROID ARISING 


IN A DIFFUSE TOXIC GOITRE 


By H. H. G. EASTCOTT anp R. H. HEPTINSTALL 


ST. MARY’S HOSPITAL, LONDON 


THE occurrence of carcinoma of the thyroid in 
diffuse toxic goitre is rare, and Sokal (1954) by 
collecting previously recorded cases estimated that 
cancer occurred in only o-1§ per cent of all diffuse 
toxic goitres removed at operation. In like manner 
there is seldom any evidence of thyrotoxicosis in 
patients whose thyroid is removed for cancer. 
Crile (1936) found only 2 instances of thyrotoxicosis 
out of 249 cases of malignant disease of the thyroid, 
Ward (1944) one out of 168 cases, and Horn, Weity, 
Brooks, Rhoads, and Pendergrass (1947) 2 out of 71. 
Because of the apparent rarity of the association 
between cancer and diffuse toxic goitre we present 
the following case. 


CASE REPORT 


HISTORY AND CLINICAL FINDINGS.—An unmarried 
woman, aged 36 years, noticed swelling of the front of the 
neck 11 months before admission. Within 5 months she 
had developed considerable nervousness, irritability, and 
trembling of the hands. She began to lose weight in 
spite of an enormously increased appetite and noticed 
that she was “‘ feeling the heat” more than before. Her 
own doctor treated her with thiouracil and neomercazole 
5 months before admission, but after an early improvement 
she developed sore throat and experienced rigors. 

Eleven months after the onset of symptoms she was 
admitted to hospital. She had lost 2 stone in weight and 
appeared calm with a regular pulse-rate of 60 per minute. 
There were no definite eye signs of thyrotoxicosis, 
although the patient thought that her eyes were more 
prominent than usual. Apart from a fine tremor of the 
fingers and the presence of a moderately enlarged firm 
thyroid, there were no other abnormalities. 

The clinical findings of thyrotoxicosis were confirmed 
by the giving of a tracer dose of radio-active iodine 
(Dr. Leon Szur) with the following results :— 


Urinary Excretion 


Percentage of 
administered dose 


o-8 hr 14°05 “7 a 
8-24 hr. 1°29 
24-48 hr. 0°43 

Total 15°77 


(‘T’ is an index of thyroid function derived from the urinary 
excretion figures (Fraser, Hobson, Arnott, and Emery, 19§3).) 


Thyroid uptake 48 hours = 73 per cent. 


After 11 days’ preparation with Lugol’s iodine, sub- 
total thyroidectomy was performed. The gland was 
found to be larger than expected, but removal was 
uneventful, the left lobe being the easier to mobilize. 
Approximately nine-tenths of the thyroid was removed. 

Post-operative progress was good and when seen six 
months later the patient felt well and had already regained 
7 lb. in weight. 

PATHOLOGY. 

Gross.—The thyroid was diffusely enlarged, with a 
smooth surface, the right lobe with pyramidal lobe 
measuring § x 3 2 cm. and the left lobe § = 2°5 
2°§ cm. On cut surface the right lobe and main part of 
the left was red and fleshy with preservation of lobulations. 
At the upper pole of the left lobe was a white firm area 
Ig xX 10 1-0 cm. with fibrous strands radiating into 
the adjacent gland (Fig. 343). 





Microscopical.—The main part oi the gland was made 
up of acini of different sizes with papillary projections in 
some of them. Colloid was watery and vacuolated round 
the periphery and lymphoid follicles scattered 


were 
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FIG. 343.—Left lobe of thyroid with white carcinomatous 
area at upper pole. 


throughout the gland. The white nodule in the left lobe 
was an adenocarcinoma, made up for the main part of 
tubules lined by cubical or columnar cells with papillary 
formations in some places (Fig. 344). In certain areas 
there were solid clusters of polygonal cells (Fig. 345), some- 
times isolated in dense fibrous stroma (Fig. 346), which 
was present in large amounts. Lymphocytes were 
frequently present with the growth. Tumour was also 
present in small foci in the middle and lower parts of the 
left lobe. Neither blood-vessel invasion nor spread of 
the tumour outside the gland was present. 

In view of the completeness of the surgical resection, 
removal of the small thyroid remnant was not undertaken, 
nor has ablation with a further dose of the isotope been 
attempted. 


DISCUSSION 


There was strong evidence for the diagnosis of 
thyrotoxicosis in this patient. The history was 
typical and only in her slow pulse and lack of eye 
signs did she differ from a classical case. Her 
earlier response to antithyroid drugs had been 
favourable until their toxic effects made her give 
them up. The radio-iodine studies confirmed the 
clinical diagnosis, and the operation was followed by 
a marked improvement. 
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The main part of the gland showed changes 
consistent with diffuse toxic goitre, with, in addition, 
a carcinoma at the upper pole of the left lobe. The 
presence of large amounts of fibrous tissue in the 





(x 144.) 





Fic. 346.—To show fibrous reaction in relation to growth. 
H. and E. (* 144.) 


cancerous area raised the possibility that the cancer 
had its origin in a long-standing adenoma. Goetsch 
(1940) considered that carcinoma, apparently primary, 
in hyperplastic goitre was usually secondary to malig- 
nant change in a pre-existing adenoma. However, 
in the present case there was no sign of a capsule, or 
of non-malignant tissue differing from the adjacent 
thyroid tissue in the left upper lobe, to justify the 
diagnosis of a pre-existing adenoma. Areas of 
cancer away from the main focus also showed a 
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fibrous reaction which made it more likely that the 
fibrosis was an integral part of the cancer rather than 
the fibrous reaction being part of an adenoma. 
Thus, whilst we cannot definitely deny the possibility 





A) 


~~. = 


Fic. 345.—Growth showing poor differentiation. 
(x 144.) 


H. and E. 


of the cancer having originated in an adenoma we 
can record that there was no concrete evidence for 
preceding adenoma. In this respect it should be 
noted that Pemberton and Black (1948) found 
evidence of preceding adenoma in only one-third of 
their cases of cancer occurring in exophthalmic 
goitre. Klinck and Winship (1955) have described 
32 cases of small unsuspected fibrotic tumours of the 
thyroid which they have called “ occult sclerosing 
carcinoma of the thyroid”. Six of these occurred 
in patients with diffuse toxic goitre, and 10 out of 
the 32, none with thyrotoxicosis, showed metastases 
in lymph-nodes. Although the largest tumour in 
these series was only 0-9 cm. in diameter, the general 
description appears to be almost identical with the 
case under discussion. 


SUMMARY 


1. The rare occurrence of cancer in a diffuse 
toxic goitre is described in a 36-year-old woman. 

2. The possibility of the cancer having its origin 
in a benign adenoma is considered, but it is not 
thought to be likely. 
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REVIEWS AND NOTICES OF BOOKS 





Hypophysectomy. Edited by O. H. Pearson, M.D., 
F.A.C.P., Associate, Sloan-Kettering Institute, 
Associate Professor of Medicine, Cornell University 
Medical College. 8} * 5?in. Pp. 154 + xii. 1957. 
Springfield, Illinois: Charles C. Thomas. (Oxford : 
Blackwell Scientific Publications.) 37s. 6d. 


Tus book is really the outcome of a conference held at 
the Sloan-Kettering Institute in New York during 1956. 
Some twenty-four participants have contributed to the 
pages of this volume. It was during the last decade and 
a half that endocrine environment on the growth of 
human neoplasms came to the fore. This was due to 
the fact that it was. only possible to undertake hypo- 
physectomy when effective replacement by cortisone 
became available. Hypophysectomy for cancer is a new 
procedure and it has been practised extensively all over 
the world. The question as to the advocacy of surgery 
or radiation therapy in hypophysectomy has remained 
unsolved. 

In this volume the experience of several groups of 
investigators has been evaluated. The results of the 
removal of the pituitary gland in the patients with breast 
cancer, other types of cancer, and with vascular compli- 
cations of diabetes mellitus are assessed. 

This volume should prove a useful reference volume 
to workers in many branches of medicine, but especially 
to general surgeons interested in cancer, neurosurgeons, 
endocrinologists, and radiologists. 





The Closed Treatment of Common Fractures. By 
JOHN CHARNLEY, B.Sc., M.B., F.R.C.S., Orthopedic 
Surgeon, Manchester Royal Infirmary ; Orthopedic 
Surgeon, The Park Hospital, Davyholme ; Lecturer in 
Orthopedics, Manchester University ; Late Hunterian 
Professor, Royal College of Surgeons. 10 7 in. 
Second edition. Pp. 260 + xii, with 199 illustrations. 
1957. Edinburgh and London: E. & S. Livingstone 
Ltd. 50s. 


In these days, when there is widespread use of internal 
fixation in the treatment of fractures, it is refreshing to 
read a book which emphasizes the advantages of the 
well-tried methods of closed reduction. In the second 
edition, Mr. Charnley has revised and amplified much 
of the contents, but the scope of the work and the 
message which is given are unchanged. In the preface 
to this edition the author quite rightly makes the point 
that it is not a book intended solely for the use of the 
student and the newly qualified, and there is no doubt 
that it is well worth close study by all who have to do 
with the treatment of fractures. 

This edition has been enlarged by over fifty pages 
and there are a number of new illustrations and diagrams. 
The section on the management of fractures of the shaft 
of the tibia has been considerably enlarged and repays 
careful reading. It is a pity that it has been necessary 
to omit the excellent chapter on the walking calliper, 
but it is probably wise not to burden a monograph such 
as this one with too much extraneous matter. A book 
which is to live and bear good fruit is one which must 
be pruned regularly and not be allowed to expand out 
of hand. 

Perhaps Mr. Charnley has adhered a little too closely 
to ‘ principle’ on occasions. It is felt that the advice 
not to use internal fixation in the double fracture of the 
tibia is being too conservative, when one knows of 
the excellent results that can be obtained by the use of the 
Rush nail. This and other minor criticisms are, however, 
merely differences of surgical opinion and do not in any 


way detract from the high standard of this book. There 
is no part of it which does not indicate that it has been 
written from personal experience, and this alone makes 
it a book well worth reading. 





Les Hydrocéphalies du Nourrisson. By C. PHELINE, 
Chef de Clinique Chirurgicale Infantile ; N. BoOINEAU, 
Chef de Clinique Médicale Infantile, Anciens Internes 
des H6pitaux d’Algér. 7} si in. Pp. 98, with 
13 illustrations. 1957. Paris: Expansion Scientific 
Frangaise. 950 fr. 


HYDROCEPHALUS in a child presents us wih a number of 
problems. Is the lesion progressive, has brain damage 
been produced by it, and if so is or is not this reversible ; 
is the type of hydrocephalus obstructive or communicat- 
ing, and is any surgical procedure indicated in an attempt 
to correct it ? 

This little paper-covered book of one hundred pages 
by a pediatric physician and a pediatric surgeon, with 
an introduction by Professor Sarrouy, Dean of the 
Faculty of Medicine in Algiers, helps us to answer these 
questions and summarizes our present knowledge of 
infantile hydrocephalus and its treatment. On first open- 
ing it the reader notices and may be puzzled by the 
frequent occurrence of the large capital letters, L.C.R.., 
which appear throughout the text, but these refer, of 
course, to the cerebrospinal fluid which we usually 
abbreviate in a lower case. 

The anatomy, physiology, and pathology of the 
circulation of the cerebrospinal fluid are the subject of 
one chapter. Another deals with clinical aspects, still 
another with diagnostic problems, and the final one with 
treatment. 

The book is well printed in good type and illustrated 
by eleven line drawings which, though diagrammatic, are 
clearly explanatory of the text. 

Future developments in treatment may yet come about 
with improved methods of shunting of the cerebrospinal 
fluid which permit unidirectional flow, but that is another 
story. This littlke book can be recommended as an 
excellent summary of present-day knowledge of infantile 
hydrocephalus. 





An Atlas of Cardiac Surgery. Prepared by JorGE A. 
RopRIGUEZ, M.D., Assistant Professor of Surgical 
Anatomy and Research Associate, Department of 
Surgery, University of Mississippi Medical School. 
11? x rosin. Pp. 250 + xii, fully illustrated. 1957. 
Philadelphia and London: W. B. Saunders Co. 
126s. 


Tuis is a large, lavishly illustrated volume which has been 
based on the direct observations of the techniques of 
some twenty-four cardiac surgeons. The publication of 
this work is most opportune, for only ten years ago no 
patient had been successfully treated for aneurysm of 
the thoracic aorta, aortic stenosis, or atrial septal defect, 
not to mention ventricular septal defect or operations 
for aortic insufficiency. To-day these operations are 
commonplace both at home and in America. 

This volume is unique in that the beautiful drawings 
which illustrate the first portion of the book, which is 
devoted to the surgical anatomy of the heart and great 
vessels, are drawn as if the patient were on the operating 
table in the required position for the various operative 
procedures that are carried out. This in itself is a sound 
practical device and of great value to the student or 
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surgical assistant who wishes to make himself au fait 
with operative techniques. 

The second section of this volume is concerned with 
the adjuvants to cardiac surgery. Hypothermia, the 
heart-lung machine, and the pump oxygenator. 

The third section deals with the surgery of the great 
vessels, including coarctation of the aorta, vascular rings, 
and transposition of the great vessels. 

The fourth section is devoted to the surgery of the 
heart, the fifth treats the surgery of congenital defects of 
the heart, while the sixth deals with the pericardium, 
including pericardiectomy, revascularization, wounds of 
the heart, and cardiac arrest. 

This is an important work which is bound to be 
popular on both sides of the Atlantic. 





Degenerative Changes in the Sternoclavicular and 
Acromicclavicular Joints in Various Decades. 
By ANTHONY F. De Patma, M.D., James Edward 
Professor and Head of Department of Orthopedic 


Surgery, Jefferson Medical College. 9} 6} in. 
Pp. 178 + x, with 105 illustrations. 1957. 
Springfield, Illinois: Charles C. Thomas. (Oxford : 


Blackwell Scientific Publications.) 42s. 


THIs is an interesting monograph devoted to the anatomy 
and pathology of two of the lesser-known joints in the 
body. The clavicle is the bone which joins these two 
joints and it is interesting to note the varying degrees of 
anterior torsion which this bone may undergo. The 
interarticular disk in the sternoclavicular joint may be 
complete or incomplete, or meniscoid. 

The author has endeavoured to find out the variations 
which ensue during the different decades in the outline 
and movements in these joints. 

It is an anatomical investigaticu in which many X-ray 
examinations of the joints have been undertaken. A use- 
ful reference volume to the anato.ny of these two sub- 
sidiary joints to the shoulder-joint. 





Sir George Buckston Browne. By JEssIE Dopson, 
B.A., M.Sc., Curator of the Hunterian Museum, 
Royal College of Surgeons of England; and Sir 
CrEcIL WAKELEY, Bt., K.B.E., C.B., LL.D., D.Sc., 
F.R.C.S., F.R.A.C.S., F.A.C.S., Past President of 
the Royal College of Surgeons of England; Senior 
Surgeon, King’s College Hospital. With a Foreword 
by Emeritus Professor Sir Harry Piatt, LL.D., 
M.D., M.S., F.R.C.S., F.A.C.S., President of the 
Royal College of Surgeons of England. Pp. 143, 
with 28 illustrations. Edinburgh: E. & S. Living- 
stone Ltd. 25s. 

“Is the journey uphill all the way ? 
Yes, to the very end. 


Does it take the whole long day ? 
From morn till night, my friend.” 


THIs book must surely be unique, as no less than three 
who have been Presidents of the Royal College of Surgeons 
have taken part in it: one supplies the Foreword ; 
another, he who is the son-in-law of the subject, writes 
the epilogue ; and the third, with the Curator of the 
Hunterian Museum, is part author. The reason for this 
galaxy of surgical talent being involved is obvious, as 
“‘ in the year 1933 the Buckston Browne farm at Downe, 
Kent, was opened as an institution where research 
workers chosen by the College could investigate surgical 
problems or the surgical treatment of disease. The 
erection, equipment and endowment of the institution 
was made possible by the gift of £100,000 from Sir 
George Buckston Browne, F.R.C.S.” This gift, a truly 
Hunterian gesture, inaugurated a new epoch and chapter 
in,the history of the College which should be named 
“The Development and Extension of Research and 
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Education in Surgery’; long may it continue. 
this gift was followed by another of £30,000 
Bernard Baron Trust for “‘ the purpose of erecti 
date laboratories in which experimental work i: surgery 
could be carried out”. The same Trust in 1041 mad 
an additional gift of £40,000 to endow a Bernard Baroy 
Research Professorship. These gifts laid a broad foundg. 
tion on which the superstructure has been erected, 

In the preface the authors say: “ The writing of this 
book has been a labour of love, for it concerns a map 
who, in his time and generation, was loved and admire; 
not only by his many patients but by numerous other 
in various walks of life.” When Sir George Buckstop 
Browne was 90 years of age he was prevailed upon tp 
write his autobiography because “‘ he had lived durin 
an interesting time so far as surgery was concerned and 
that the changing face of surgery was worth recording ” 
This autobiography has been extensively used by the 
authors, so that the book can be regarded as an auto. 
biography with explanatory notes to make it more lucid 
not only to the present generation of readers, but also a; 
a source book for those who in future will be interested 
in the evolution of one surgical specialty. Buckston 
Browne anticipated the obvious inquiry prompted by an 
autobiography: ‘“‘ Why should I, a nonagenarian, si 
down to write the story of my life? Well, firstly, x 
please myself, as did John Bunyan when he wrote the 
Pilgrim’s Progress, and secondly, to encourage others 
To show by sheer hard work and in spite of sad bereave- 
ments and smashing blows to professional ambitions 
moderate success may be achieved, and that one may 
live and die, that rara avis, a happy man.”” Such is the 
message of the book. The authors therefore were bound, 
as is proper, but perhaps rare in a biography, to emphasiz 
what he gave, not what he got, and to show that a good 
turn quickly done, like the quality of mercy, is twic 
done, for “ when it is so long tarried it loses half th 
grace of the benefit ”’. 

George Buckston Browne was born in 1850 in 
Manchester, where his father, Henry Browne, was : 
well-known doctor, a physician on the staff of the Royd 
Infirmary, and Lecturer in Medicine at the Manchester 
Medical School. His mother was a daughter of Georg: 
Hadfield, a Manchester solicitor, whose father, Rober 
Hadfield, was a cutlery merchant in Sheffield. The latter 
had four sons, but the authors are wrong when the; 
state that two of them, both bachelors, became Master 
of the Cutlers’ Company of Sheffield. Only one, 
Samuel, became Master Cutler, but he was elected t 
that office on two occasions in 1828 and 1837. He wa 
also elected in 1828 to be one of the twelve members 0! 
the Town Trust, a body incorporated in 1297. 

George Buckston Browne may have inherited some 
of his generous instincts from his Uncle Samuel, who 
gave land in Sheffield to be used as a cemetery for 
paupers, subscribed liberally to the foundation of the 
Medical School, and later, in 1838, influenced the Town 
Trust to subscribe £300 towards the erection of fever 
wards at the Royal Infirmary. Samuel died in 1849, 
leaving his fortune to his brother George, who, knowing 
his brother’s wishes, executed a deed by which {£3000 
was vested in the Cutlers’ Company and Town Council 
of Sheffield “for relieving poor persons of fifty and 
upwards of fair character and honest and sober life and 
conversation”. The recipients of the charity were not 
to be members of the Church of England but it was open 
“to all other classes or denominations, or to persons of 
no religious creed, so long as they are poor, impoverished, 
industrious, and using their best erfideavours to maintain 
themselves and their families without parochial relief”. 
This Charity is still distributed by the Cutlers’ Company 
each June 28. A condition for the recipients of the 
Charity is also laid down that the proportion of two male 
to one female must not be exceeded, and no recipient 
can receive the Charity on a second occasion unless at 
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east four years have elapsed since the previous occasion. 
This condition seems to have an echo in the proportion 
of Members to Fellows at the biennial dinner for which 

e Buckston Browne created a trust in 1927. 
George Hadfield represented Sheffield in Parliament for 
22 years, and when he died, aged 93, was father of the 
House of Commons. Samuel Hadfield was cousin to 
the grandfather of Robert Abbot Hadfield, late Sir Robert 
Hadfield, F.R.S., who was elected Master Cutler in 1899 
and founded the well-known steel firm which bears his 


e. 

In 1869 George Buckston Browne became a medical 
student at University College, London. Thomas Huxley 
gave the opening address of that session. The lesson 
the fresh medical student took away with him and never 
forgot was in the words of the lecturer: “It didn’t 
matter how often a student fell in the race of life so long 
as he picked himself up and ran on.” 

In 1872 he passed the primary examination for 
FR.C.S., but failed in the first examination for the 
MB. degree of London University. He qualified 
M.R.C.S. in 1874, but failed in the final examination 
for F.R.C.S. in 1875. He writes: “ It was a stunning 
blow. I shook the dust of the College from off my feet 
and never went near the place again until I retired... . 
However, I did not let the terrible blow kill me, I picked 
myself up, knocked away the dust and ran on. I was 
too poor to wait, I was barred from hospital appoint- 
ment.” Fortunately for the College, some of the dust 
stuck and guided him back. 

The Council of the College on April 15, 1926, elected 
him to the Fellowship as a Member of twenty years’ 
standing. He inaugurated the Buckston Browne Dinner 
in 1927 and was appointed a Hunterian Trustee in 1929. 
In 1931 he was awarded the Honorary Medal of the 
College which had been instituted under a by-law in 
1802 for “ liberal acts or distinguished labours, researches 
and discoveries eminently conducive to the improvement 
of natural knowledge and the healing art”. George 
Buckston Browne was the sixteenth recipient of the 
award since its inauguration and whoever reads this 
book will realize that he qualified for it on every count. 
He was knighted in 1932. 

How was it done? The answer supplies a chapter 
in the history and evolution of the treatment of urinary 
lithiasis and obstruction which was the result of the 
work of Sir Henry Thompson and his one-time private 
assistant, George Buckston Browne. In one of the 
pagan variants of the Hippocratic oath the subscriber 
had to swear that “ J will not operate upon those that have 
stone in the bladder, rather will I leave it to those whose 
profession it is”. This clause is omitted from the oath 
subscribed to by Christians. The risks of operation were 
so grave that it was performed usually by itinerant quacks 
up to the seventeenth century. Urinary lithiasis has 
afflicted mankind since the dawn of civilization. The 
earliest vesical calculus known was found in an Egyptian 
mummy of 7000 B.c. Hippocrates thought wounds of 
the bladder were mortal and Herodotus does not mention 
a ‘cutter for stone’ amongst the specialists practising in 
Egypt. The first attempt to crush a stone in the bladder 
was described about 100 B.c. Suprapubic cystostomy 
is described in the Hindoo Vedas about the beginning 
of the Christian era, 1500 years before the time of Pierre 
Franco, John Douglas, and William Cheselden. The 
catheter is one of the earliest surgical instruments ; 
specimens were found in the ruins of Pompeii; they 
wer: made of metal till 1850. “* Literature is rich in 
eloquent tributes to the anguish caused by the presence 
of . stone. One may go further and claim that the 
soc al and political history of Europe has been directly 
aff: ted by the incidence of stone amongst legislators.” 
Sp: cial hospitals have been built from the seventeenth 
cer ury onwards in France, Holland, Great Britain, and 
els where in which those so afflicted could be treated. 
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The ebb and flow of lithotomy was fully described in 
this JOURNAL during 1930 by the late Sir D’Arcy Power. 
The ‘ cutter for stone ’’ was a special appointment in the 
hospitals of London and elsewhere ; the first mention 
being on May 30, 1621, in the records of St. Thomas’s. 
The operative mortality was such that in the eighteenth 
century lithotryptics were in vogue. Horace Walpole 
said he was cured by Joanna Steven’s remedy which was 
purchased from her by Parliament for £5000 so that it 
would be available for all. The recipe was published in 
the London Gazette for June 19, 1739. Two stones were 
found in the bladder at the autopsy on Horace Walpole. 
In 1818 Jean Civiale of Paris invented what was the 
first lithotrite ; this was later modified by Sir Henry 
Thompson, who has described the instruments and treat- 
ment he used in his various publications and whose 
prowess in using them has been so delightfully described 
by Sir Zachary Cope in his book, The Versatile Victorian 
(Harvey & Blyth Ltd., London). In 1862 Henry 
Thompson, then aged 42, was gaining an international 
reputation as a urologist. In his hands lithotrity was 
replacing all methods of lithotomy. In 1874 George 
Buckston Browne became his private assistant and 
remained as such until 1888, since when he only followed 
his own private practice and in his turn achieved an 
international reputation. The details of his methods, 
ideals, generous gifts, and devotion to all that medicine 
implies are told in this delightful book. It contains a 
list of his writings and contributions to surgical know- 
ledge. His son-in-law, Sir Hugh Lett, Bt., in the 
epilogue writes: “‘ As we who knew him for many years 
look back and consider what manner of man he was, 
two little words persistently find their way into our 
recollections of him—‘ pluck wins’. They were his 
daily maxim and slogan in difficulties and disappoint- 
ments. They appear on his coat of arms translated into 
Latin. He died on Jan. 19, 1945, aged 95, every minute 
of which he lived and worked for others.” 
To quote from his notebook :— 
“ Pluck wins! It always 

wins! Though days be slow, 

And night be dark twixt days that come and go, 

Still pluck will win. Its average is sure. 

He wins the prize who will the most endure, 


Who faces issues, he who never shirks, 
Who waits and watches and who always works.” 


Animi vis vivida vincit (pluck wins). 





Essentials of Fluid Balance. By D. A. K. BLACK, 
M.D., F.R.C.P., Reader in Medicine, University of 
Manchester. Pp. 127. Oxford: Blackwell Scientific 
Publications. 18s. 6d. 


AN understanding of fluid and electrolyte balance is 
essential for every branch of surgery. It is nevertheless 
probably true that most surgeons are conscious of their 
limitations in a subject which has grown enormously in 
scope and detail in the last ten years: the purpose of 
this book is to put them back in the picture. The 
author summarizes present-day concepts of water and 
salt metabolism, underlining the physiological principles 
concerned, and indicates how these may be applied to 
specific clinical problems. The text is lucid and well 
proportioned. This short monograph admirably fulfils 
its purpose and can be very warmly recommended. 





Medical Writing. The Technic and the Art. By 
Morris FIsSHBEIN, M.D., Editor, Excerpta Medica, 
Amsterdam. 9} x 6} in. Third edition. Pp. 262 
+x, with 36 figures. 1957. London: McGraw- 
Hill Book Co. Ltd. §2s. 6d. 

Tue third edition of this useful little volume has been 

very carefully revised and Dr. Fishbein has produced a 

book which should be in every surgeon’s personal library, 
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for it is full of very useful information. The younger 
generation of surgeons would do well to read this book 
for it will prove of value in helping them to write worth- 
while papers. 





Nouvelle Pratique Chirurgicale Illustrée. Fasc. X. 
By JEAN QUENU. 7 X 10} in. Pp. 295, with 252 
diagrams. 1957. Paris: G. Doin & Cie. 3200 fr. 


THE tenth volume of this series contains articles on 
split-skin grafting by J.-L. Lefévre ; femoral artery graft- 
ing by J. Faurel ; pulmonary lobectomy by G. Thomeret ; 
gastrectomy for gastric ulcer by J. Perrotin; operation 
for prolapsed colostomy by J. Quénu; hip arthroplasty 
by J. et R. Judet; amputation through the thigh by 
L. Quénu. 

The volume consists of numerous diagrams with a 
short introduction to the technique of each operation. 
The results of over 900 cases of arthroplasty are given in 
rather more detail and the technique of this operation 
as practised by its authors is well shown in the diagrams. 
Apart from minor details, the technique described for 
the other operations is mainly similar to that employed 
in this country, but when employing arterial grafts for 
thrombosis better results have been obtained with end- 
to-side anastomoses than the end-to-end anastomoses 
described in this book. The diagrams are clearly drawn 
and show every step of the operations. The value of a 
book such as this to the practising surgeon is limited, 
though it has a useful place when information on special 
points of detail is required. 





General Urology. By Donatp R. SmitH, M.D., 
Clinical Professor of Urology and Chairman of the 
Department of Urology, University of California 
School of Medicine, San Francisco; Consulting 
Urologist, San Francisco Hospital; Consulting 
Surgeon (Urology), Veterans Hospital, San Francisco. 
10 X 6} in. Pp. 328, fully illustrated. 1957. Los 
Altos, California : Lange Medical Publications. $4.50. 


THIs book is one of a series of publications designed for 
medical practitioners and students rather than for the 
specialist ; nevertheless, it contains such a vast amount 
of information in a reasonable compass that there can be 
few urologists who would fail to benefit from its study. 
Its concise, almost synoptic, form makes it ideal for the 
teacher as a book of reference, whilst its methodical 
arrangement eases the student’s task of finding out the 
essential features of any urological disease. 

The line drawings are clear, of good size, and pro- 
vided on a generous scale ; some of the reproductions of 
radiographs might be improved on a glossy paper. The 
book is bound in a stiff paper cover, an index of economy 
which is welcome. 

We congratulate Dr. Smith in having produced a 
work of outstanding value. 





La Douleur et Les Douleurs. Published under the 
direction of Professor TH. ALAJOUANINE, with 22 
collaborators. 10 x 6} in. Pp. 346, with 16 illus- 
trations. 1957. Paris: Masson. 2,400 fr. 


Tuts remarkable book is in effect an analysis of the 
causation and meaning of pain in all its manifestations, 
psychic and somatic, together with the paths of conduc- 
tion of painful stimuli be these from without or within 
the body. 

The story begins with a short chapter by the late 
Professor Leriche, who not unnaturally stresses the 
importance of vasomotor abnormalities in the aetiology 
of pain. It ends with a remarkable account by 
MacDonald Critchley of the tabetic life and squalid 
death of Alphonse Daudet. Between these first and last 
chapters no less than twenty-two French specialists in 
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neurophysiology, neuropathology, and psychop thology 
have contributed their knowledge, opinions, and exper. 
ences, each in the technical language of his particuly 
subject. 

It is, in fact, a symposium of such varied viewpoins 
as to challenge the understanding of the most eclectic ¢ 
readers. The practical application of the knowledge an; 
wisdom herein contained to the day-to-day problems ¢ 
the clinician is doubtful, so vast is the field of researc 
that is covered, but the book is worthy of a full trangjp. 
tion and would be greatly appreciated by all neu. 
physicians. 





The Anatomy of Congenital Pulmonary Stenosis, 
By Sir RussELL Brock, M.S., F.R.C.S., Thoracic 
Surgeon to Guy’s Hospital ; Surgeon to the Brompton 
Hospital. Pp. 114 + xiii. 1957. London: Cassel 
& Co. Ltd. 30s. 

THIS is a most useful book which will make a wick 

appeal both to anatomists and to thoracic surgeons. The 

book is comprehensive, well illustrated, and written in: 
lucid style. 

The author has placed a photograph of Sir Arthu 
Keith as a frontispiece; this is very fitting becaus 
Keith worked on the development of the heart for many 
decades and probably did more to foster the interests of 
young anatomists in this field than anyone else. 

It is not common knowledge that there are some 
eight varieties of pulmonary stenosis. In most types 2 
firm diagnosis can be made prior to operation by : 
consideration of the clinical features, physical signs, 
electrocardiography, and angiocardiography. Sir Russell 
gives his own results of operation since 1948; he has 
operated upon III cases of pulmonary valvar stenosis 
with closed ventricular septum. This is an enormous 
number of cases for one surgeon to have under his care. 

The illustrations throughout this book are excellent. 

This volume is a real addition to our knowledge of 
pulmonary stenosis. 





Gynecologic Surgery and Urology. By Tuomas L. 
BALL, M.D., Assistant Professor of Clinical Obstetrics 
and Gynecology, Cornell University Medical College. 
With a Foreword by R. Gorpon Dovuctas, M.D., 
11} x 84in. Pp. 547, with 161 full-page plates. 1957. 
London: Henry Kimpton. 150s. 

THIS monograph, of large format, is devoted to gynzxcology 

and urology, two branches of surgery which overlap to 

a considerable extent. 

Dr. Gordon Douglas, who writes a Foreword to this 
volume, states that “this book represents not only 
Dr. Ball’s own opinions and practices, but also the 
consensus of the accumulated studies and experiences of 
his colleagues at Cornell University Medical College”. 
There can be little doubt to-day that the pendulum has 
swung too far in the direction of specialist regional surgery. 
Too often this has produced watertight departments in 
surgery. It is refreshing, then, to see a work of this sort 
in which the female pelvis as a whole is dealt with, and, 
we may add, with considerable success. 

The gynecologist will find within the pages of this 
volume the treatment of all pelvic conditions and diseases. 
He will no longer be required to study works on urology 
or proctology, for these branches surgery are amply 
covered in this work. One of the advantages of a work 
such as this produced with large pages is that the illustra- 
tions can also be large, comprehensive, and multiple on 4 
page. 

The text is written in a clear lucid style which 1s 
typical of the experienced teacher with a mature clinical 
background. 
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The references at the end of each chapter are up to 
jate and cover a large field. 

There can be little doubt that this work will take its 
lace as one of the useful reference volumes on the 
subject of gynaecological and urological surgery. 
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Clinical Neurosurgery. Proceedings of the Congress 
of Neurological Surgeons, Los Angeles, California, 









en 1955. Volume 3. 9} =< 6}in. Pp. 261 + xiv, with 
, transl. 130 illustrations. 1957. London: Bailliére, Tindall 
neuro. & Cox. 80s. 






Two previous books of this series have been noticed in 
the issues of this JOURNAL for September, 1955, and May 
1956, respectively. A third which has now appeared has 
a similar pattern to the others inasmuch as the greater 
art of its contents comprises chapters written by the 
particular surgeon to whom the volume is dedicated, in 
this case Dr. Carl W. Rand of Los Angeles, and the 
remainder reports of discussions. Dr. Rand’s contribu- 
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@ wide & tions deal with pituitary tumours, histological changes in 
S. The MR the brain after head injuries, and cerebral complications 
ten ina of pregnancy, while the concluding discussions are on 

carotid thrombosis, problems in consciousness and coma, 

Arthur § and hypothermia and hibernation in neurosurgery. As 
because § might be expected, the discussions on consciousness soar 
or many & into flights of fancy and we are led from a down-to-earth 
Tests of fF definition of consciousness as a state of awareness, to what 

one contributor considers progress, who quotes and 
© some ff apparently supports William James, to the effect that 
types 2 & consciousness is non-existent and “ the hour is ripe for it 
n by 2M tobe openly and universally discarded”. Such pabulum 
_ Signs, & js rather airy for most surgeons who will find, however, 

Russell that the bulk of the book is a delightful and useful addition 
he has § to the neurological section of their library. 
stenosis 
ormous 
1s care. @ Anatomies of Pain. By K. D. KEeLe, M.D., F.R.C.P., 
cellent. Consultant Physician, Ashford Hospital and Staines 
-dge of Hospital. 9 < 5} in. Pp. 206 + x, with 14 illustra- 

tions. 1957. Oxford: Blackwell Scientific Publi- 
cations. 27s. 6d. 
PAIN is a problem in the human being and one which may 
be difficult to cure if the clinician has no idea what is the 
MAS L. B cause of the condition. 
stetrics Dr. Keele has traced the various ideas as to the cause 
ollege. of pain from the earliest times down the years to the 
M.D., & present day. It is interesting to read how during the 
1957. & centuries that have passed the anatomists and physiologists 
have placed the origin of pain in various parts of the body, 
cology — and the brain was not even considered as having anything 
lap to § © do with its causation. The author writes with 
authority and his extensive knowledge of the literature, 
o this — both ancient and modern, has enabled him to write a most 
only § interesting book. 
o the The volume will be in great demand from all those 
ces of fF workers who are interested in the problem of pain. 
ege”. 
n has 
gery. Surgical Emergencies of the New-born, and Hiatus 
its in Hernia. By Seven French Surgeons. 
= THIS little book of 93 pages is a model of concision, 
, unlike so many continental publications. The first 37 
P chis pages deal with 6 subjects: imperforate anus, intestinal 
Pe ~y obstru ction in the newborn, congenital cesophageal defects, 
logy umbilical and sacrococcygeal abnormalities, spinal bifida, 
mply and diaphragmatic defects. 
work Nothing essential seems to be omitted and what is 
stra. | ‘ally important is stressed. It is a pity that there is so 
on 8 frequ nt reference to urgent need to “ transport the child 
to a pecialist centre’, particularly because it is self- 

h is appar nt on the one hand and on the other frustrating 

tical for t! > many practitioners in all countries for whom no 
Such entre is quickly available. 
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Much weight is given to American opinion and high 
praise of the American organization for the quick disposal 
of these cases when every hour is vital. 

The rest of the little book deals with hiatus hernia, and 
much space is given to radiological technique in diagnosis. 
Hormone and thyroid treatment is given a _ higher 
importance than the reviewer at least realized it possessed. 
The condition, it would seem, is exceptionally prone to 
occur in hypothyroid and hypogonadal types and the 
significance of Saint’s triad, diverticulitis, gall-stones, and 
hiatus hernia, is discussed in this connexion. 

This book should be invaluable to a student for a 
higher qualification and I think also most useful to a 
practising surgeon who is only occasionally confronted 
with one of these dramatic problems in the newborn. 





Orthopedic Surgery in Infancy and Childhood. By 
ALBERT BARNETT FERGUSON, Jun., B.A., M.D., Silver 
Associate Professor Orthopedic Surgery, University 
of Pittsburgh ; and 5 other contributors. 10} x 7 in. 
Pp. 508 + xii with 504 illustrations. 1957. London: 
Bailliére, Tindall & Cox, Ltd. 120s. 


Tuis large and comprehensive volume covers the whole 
aspect of orthopedic surgery in childhood with the 
exception of fractures. The clinical acumen of the 
author can be seen in the way the various chapters have 
been presented and illustrated. 

Professor Ferguson has obtained the assistance of 
five well-known orthopedic and pediatric surgeons to 
help him in this volume ; and they all write on special 
subjects which they have made their own. 

The volume contains 10 chapters and the first 4 
deal with affections of the foot, knee, hip, and spine. 
Other later chapters deal with affections of bone, muscle, 
and malignant tumours of bone. 

The illustrations are quite a feature of this book and 
the radiographs are well produced ; in a work on ortho- 
pedic surgery good radiographs are essential. 

Orthopedic surgeons and pediatricians will find this 
book of especial value, but its price will prohibit its use 
by students in this country. 





Principles of Surgical Physiology. By Harry A. 
Davis, M.D., C.M., F.A.C.S., Clinical Professor of 
Surgery and Director of Surgical Research, College of 
Medical Evangelists, Los Angeles, California. With 
a Foreword by LESTER R. DraGstept, M.D., F.A.C.S. 
10} 7 in. Pp. 841 + xv, with 49 illustrations. 
1957. London: Cassell & Co. Ltd. £7 7s. 


Tuts book will make a strong appeal to modern surgeons, 
especially those who have to operate on bad-risk cases. 
The surgeon of to-day must be physiologically minded, 
be au fait with water and electrolyte balance and surgical 
shock. 

This volume covers an immense field, and covers it 
well; there are many facts and figures of importance 
which the surgeon of to-day will find it difficult to discover 
elsewhere. 

Professor Lester R. Dragstedt, who writes a Foreword 
to this book, is full of praise for the way the author has 
marshalled his facts and the lucid way in which he has 
recorded them. 

At the end of the book there is an excellent appendix 
which gives an extensive list of blood-cellular values, 
blood constituents, and hormone values in blood and 
urine. The various urinary constituents are also given, 
the figures being the output by adults in a 24-hour period. 

Many other figures are given which should prove of 
value to the clinician. The normal values for hepatic 
function tests are quite exhaustive. 

This book will be invaluable as a reference volume to 
surgeons both at home and abroad. 


304 THE BRITISH JOURNAL OF SURGERY 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection 


will be made from these for review, precedence being given to new books and to those having the 
greatest interest to our readers.] 





Recent Advances in Urology. By Howarp G. The Forequarter Amputation. By H. F. Mosgy 


HANLEY, M.D., F.R.C.S., Surgeon, St. Peter’s, St. M.A., D.M., M.Ch., F.R.C.S., F.A.C.S., Hunteriay 
Paul’s, and St. Philip’s Hospitals ; Urologist, Hilling- Professor, Royal College of Surgeons of England: VoL 
don and Harefield Hospitals ; Lecturer in Urology, Assistant Professor of Surgery, McGill University 
University of London. With the assistance of Associate Surgeon, Royal Victoria Hospital, Montrea § —= 
specialist contributors. 8} « §} in. Pp. 270 + viii, Canada. 11 x 8}in. Pp. 79 + viii, with 25 illustra. 

with 83 illustrations. 1957. London: J. & A. tions and 11 colour plates. 1957. Edinburgh anj 
Churchill Ltd. 30s. London: E. & S. Livingstone Ltd. 42s. 

Operative Obstetrics. By R. Gorpon Dovucras, Burns: Pathology and Therapeutic Applications, 
Professor of Obstetrics and Gynecology, Cornell By Simon Sevitt, M.D., M.Sc., M.A., F.R.C.P1I, 
University Medical College; Obstetrician and D.P.H., Consultant Pathologist to the Birmingham 
Gynecologist in Chief, the New York Hospital ; and Accident Hospital and M.R.C. Burns Research Unit 
WILLIAM B. StRoMME, Attending Obstetrician and 8] < 5$ in. Pp. 364 + xii, with 85 illustrations 
Gynecologist, Northwestern Hospital and Fairview 1957. London: Butterworth and Co. (Publishers 
Hospital, Minneapolis. 10 x 7 in. Pp. 735 + xiv, Ltd. 37s. 6d. DUM 
oe My om a er Tek: | Agge Surgical Technique and Principles of Operatiy. § Y° 

sieges ‘ Surgery. By A. V. Partipico, M.D., F.A.CS, § tum 

Fractures and Related Injuries. By J. GRANT Clinical Professor of Surgery, The Stritch School of § Squ2 
BoNNIN, M.B., B.S. (Melbourne), F.R.C.S. (Eng.), Medicine of Loyola University ; Senior Attending § prev: 
Consultant Orthopedic Surgeon, Central Middlesex Surgeon, Columbus Hospital. With a Foreword by § amot 
Hospital ; late Orthopedic Adviser, South-East Asia ALTON OCHSNER, M.D., F.A.C.S., William Henderson § only 
Command; Hunterian Professor, Royal College of Professor and Director of the Department of Surgery, I 
Surgeons. 9 x 6in. Pp. 710 + x, with 775 illustra- The Tulane University School of Medicine, New ad 
tions. 1957. London: William Heinemann (Medi- Orleans, U.S.A. Sixth edition, thoroughly revised 
cal Books) Ltd. 84s. 10} x 7 in. Pp. 966, with 719 figures containing 3 @ 

a 1235 illustrations, 4 in colour. 1957. London 5 gi 

A Text-book of X-ray Diagnosis. By British Authors, Henry Kimpton. 150s. repc 
in three volumes. Edited by S. COCHRANE SHANKS, a ge 
M.D., F.R.C.P., F.F.R., Director, X-ray Diagnostic The Early Diagnosis of the Acute Abdomen. }; 
Department, University College Hospital, London ; Sir ZACHARY Cope, B.A., M.D., M.S. (Lond,), “a 
and PETER KERLEY, C.V.O., C.B.E., M.D., F.R.C.P., F.R.C.S. (Eng.), Consulting Surgeon, St. Mary’ an 
F.F.R., D.M.R.E., Director, X-ray Department, Hospital, Paddington. Eleventh edition. 8] * 5] m 
Westminster Hospital; Radiologist, Royal Chest in. Pp. 188 + xiv, with 36 illustrations. 1957. § 96 
Hospital. Third edition. 10 x 7% in. Pp. 521 4 London: Oxford University Press. 18s. my 
xiv, with 533 illustrations. 1957. London: H. K. Aortography. Its Application in Urological and some nol 
Lewis & Co. Ltd. gos. other Complications. By W. BARR STIRLING, Ch.M, § *« 

The Year Book of Cancer (1956-1957 Year Book F.R.C.S. (Ed.), F.R.F.P.S.G., Senior Assistant, Ure § ™ 
Series). Compiled and edited by RANDOLPH LEE logical Department, Glasgow Royal Infirmary ; Con- 
CxarK, jun., B.S., M.D., M.Sc. (Surg.), Director and sultant Urologist, Ministry of Pensions. 10 * 7 in § of 
Surgeon in Chief, the University of Texas M. D. Pp. 292 + viii, with 155 illustrations. 1957. Edin- § (19 
Anderson Hospital and Tumor Institute ; Professor burgh and London: E. & S. Livingstone Ltd. 50s. Bad 


of Surgery, the University of Texas Postgraduate 
School of Medicine ; and RussELL W. CuMLEY, B.A., 
M.A., Ph.D., Houston, Texas, Director of Publica- 
tions, the University of Texas M. D. Anderson 
Hospital and Tumor Institute. 7} * 5} in. Pp. 
§72, with 209 illustrations. 1957. Chicago: The - 
Year Book Publishers (London: Interscience Pub- A Primer of Pediatrics. By ELCHON HINDEN, M.D. — “OV 
lishers Ltd.). 57s. (Camb.), M.R.C.P. (Lond.), Pediatrician, Whipps J Ro 


Cross Hospital; Honorary Consultant Pediatrician § ref 
Current Surgical Management. A Book of Alterna- to the Education Committee, County Borough of — Of 


Lithiase de la Voie Biliaire Principale. By Pas.o-L. fin 
Mirrizi, Professor at the University of Cordoba of § 
(Argentina). 10 < 64 in. Pp. 162, with 79 illustra- § of: 
tions. 1957. Paris: Masson. Paper covered, § gar 
2200 fr. 


tive Viewpoints on Controversial Surgical Problems. West Ham. With a Foreword by KENNETH H. § in 
Edited by J. H. MULHOLLAND, M.D., New York TALLERMAN, M.C., M.D., F.R.C.P., Physician, the ye. 
University College of Medicine ; Epwin H. ELLison, Children’s Department, the London Hospital; |; 
M.D., Ohio State University College of Medicine ; Lecturer in Children’s Diseases, the London Hospital 
and STANLEY R. FRIESEN, M.D., University of Kansas Medical College. 8} x 5}in. Pp.356 + xvi. 1957) & 
Medical Center ; with 76 contributors. 10 x 64 in. London: Macdonald & Co. (Publishers) Ltd. 258. | 38 
Pp. 494 + xviii. 1957. Philadelphia and London : : 
W. B. Saunders Company. 70s. Clinical Roentgenology of the Digestive Tract. By ga 
Maurice FELDMAN, M.D., Assistant Professor of on 
One Surgeon’s Practice. By FREDERICK CHRISTOPHER, Gastroenterology, University of Maryland. Fourth - 
M.D., Emeritus Professor of Surgery, Northwestern edition. 10} x 7 in. Pp. 776 + xii, with 728 
University Medical School. 8} « 5?in. Pp. 151 + illustrations. 1957. Baltimore: The Williams & 
viii. 1957. Philadelphia and London: W. B. Wilkins Co. (London: Bailliére, Tindall and ‘°ox). de 


Saunders Company. 28s. 120s. di 








